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BARCLAY PARSONS & KLAPP 

CONSULTING ENGINEERS 

60 Wall Street, New York. 
WM. BARCLAY PARSONS January, 1915. 

EUGENE KLAPP 

H. M. BRINCKERHOFF 

W. J. DOUGLAS 

To THE Honorable Board of Street Railway Commissioners, 

City of Detroit. 
Dear Sirs : 

In accordance with our agreement of July 27, 1914, with your Honorable 
Board, and following further instructions from you from time to time, we have 
made an investigation and study of the street railway traffic conditions of Detroit, 
having particularly in view the rush hour congestion in the center of the city 
and the possible necessity for a subway, or other rapid transit relief, and beg 
leave to herewith submit our report and recommendations. 

To facilitate the study of the report, we have divided it into four parts : 

Part I treats as briefly as possible the vital and fundamental points, and 
gives a general summary of the investigation together with our conclusions and 
recommendations. 

Part II gives the full details, illustrated by comparative statements and 
diagrams. 

Part III contains the statistical matter gathered in our investigation. 

Part IV contains the large maps, plans and diagrams. 

We wish to express our sincere appreciation of the assistance and hearty co- 
operation of the city officials and their assistants, and also that of the officers and 
operating staff of the Detroit United Railway during the course of our work in 
preparing this report. We also wish to express our thanks to the citizens of 
Detroit who in various ways have been helpful to us, and to the Detroit press 
for their kindness in securing the public's attention to our street car checking, 
where the cooperation of the public was necessary. 

Faithfully yours, 

Barclay Parsons & Klapp, 

Consulting Engineers. 
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PART I 
CONDENSED REPORT WITH RECOMMENDATIONS 



The problem presented for solution by the traffic situation of Detroit 
today is a periodically recurring question in all of our rapidly growing Ameri- 
can cities. Briefly, this question is how to meet the increasing needs and sat- 
isfy the demands of the people of great urban centers, not only for adequate 
but thoroughly modern transportation facilities, while maintaining the railway 
systems on a sound, self-supporting financial basis. The solution of this 
problem requires an accurate determination of the existing traffic conditions, 
their history and growth, and the probability of the continuance of their 
controlling elements. 

Provision for meeting the future needs of Detroit must be based upon the 
above, checked by a comparison with the traffic history of other cities of 
similar size and characteristics. 

THE CITY OF DETROIT 

From a transportation standpoint, Detroit is a city of the semicircular type 
with its center substantially at the City Hall, its east and west diameter 
paralleling the Detroit River for a distance of about 12 miles, and a radius 
corresponding closely to Woodward Avenue extending north about 7 miles 
from the river front. (See MAP 1.) The entire area covered by the city and 
suburbs is, for traction purposes, practically level. The radial or hub-and- 
spokelike system of streets formed by the principal avenues, such as Fort, 
Michigan, Grand River, Woodward and Gratiot, which converge approxi- 
mately to the City Hall, define the features of the city's general plan. 

The population of Detroit in 1773 was 1,367, and the city has shown a 
steady increase each decade up to the present time. Prior to 1900 the increase 
in population followed closely the rate of growth of other Lake cities, such as 
Buffalo, Cleveland, Milwaukee and Chicago. (See diagram on following 
page.) From 1900 to 1914 a sudden increased rate of growth occurred, greatly 
in excess of other Lake cities of its size, placing it today in population ahead 
of all these cities except Cleveland and Chicago. In 1900 the census of the 
city proper showed 285,704 people; in 1910, 465,766, and in 1913 by directory 
estimate 597,468, while the city and suburbs from 1900 to 1914 increased 
from approximately 374,000 to 660,000, or 76.5% increase in 14 years. 

The markedly uniform distribution of this population over the city area 
is shown on MAP 3, which gives the population by half-mile districts from 
1904 to 1913. The steady growth in practically all these districts and the 
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particularly rapid growth in some of the outlying and suburban sections is 
noticeable. 

The area of the city of Detroit from 1857 to 1875 was 12.75 square miles, 
and was of an approximately rectangular form with a river frontage of about 
4 miles and a population density per square mile at the end of the period of 
about 7,950 people. By 1900 the area within the city limits had grown to 28.35 
square miles and the density of population to 10,077 people per square mile, 
the form of the area having been somewhat altered by a narrow elongation ■ 
north along Woodward Avenue. In 1910 the area had increased to 40.79 
square miles, with a density of population of 11,418 per square mile. The 
year 1913 found the area of the city 41.76 square miles and a population esti- 
mated from the city directory corresponding to a density per square mile of 
14,310, which is about the same or possibly less than the average of other 
American cities of the same general size and type. 

This rather low average density of population and its singularly even 
distribution is caused by the prevalence of detached family residences, De- 
troit being peculiarly a city of individual homes. These characteristics are 
seen in the statistics of the past 20 years, which show the average persons per 
dwelling to be 5.5, which is much below that of similar American cities. (See 
diagram on following page.) 

A change in this condition is already noticeable, a substitution of flats 
and apartment houses having commenced, particularly in the older down- 
town residence districts. These buildings will provide increased housing 
facilities within walking distance of the business, retail and office districts. 
This form of building activity has in other cities resulted in a congestion of 
population in limited areas, tending to greatly restrict the growth of outlying 
sections and to concentrate traffic along certain lines of travel. 

During the period of growth under consideration Detroit has become 
mo're markedly a manufacturing city so that the residential distribution shown 
on MAP 8 of 45,611 factory workers from 11 groups of factories is of special 
interest. The address lists of employees from these factories, representing 
the principal industries of Detroit, were examined and the distribution de- 
termined according to residences, into one mile sections, as indicated on the 
above mentioned map. The separate groups of factories consist of those 
located near each other in distinct districts, the effort being to make the dis- 
tribution representative both of the principal factory districts and the prin- 
cipal classes of workers of the city. 

This map indicates a wide and general scattering of this part of the popu- 
lation throughout nearly all districts of the city. The proportion of employees 
living within walking distance of the various factory groups is much larger 
in the case of the older establishments. The newer factories, such as Group 1, 
show almost as many employees in distant sections as in those near the plants 
themselves. In Section 14 there are shown 1,021 employees from Factory 
Group 1 living 4 miles from the factory, there being only 1,298 in the mile 
square section in which the factories stand. Group 7 is a sample of one of 
the older industries, showing 48.7% of its employees living within a one mile 
radius of the factory, Group 1 on the other hand having only 16.7% of its 
employees within the mile radius. The general distribution of employees, 
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throughout the city is most noticeable also in the automobile and other more 
recently established industries. It is the opinion of many of the factory man- 
agers, however, that there is a noticeable tendency to build up suitable resi- 
dence districts near the newer factories. 

Of the 45,611 factory workers shown on MAP 8, 13,000 are now within 
walking distance of their factories, 20,600 use street car transportation outside 
the congested district, and 12,000 use lines or transfer through the heart of 
the city. 

TRAFFIC CONDITIONS 

The information from this map is, therefore, particularly valuable as it 
points to the cause of the general traffic movement of a large body of factory 
workers twice a day through the center of the city. Assuming the 17 factories 
investigated as being representative of the total population of this class, there 
is a probability of over 30,000 factory employees traveling twice daily through 
the congestion. The probability of this movement decreasing, by reason of 
suitable housing facilities being provided nearer their places of employment, 
is to be expected. 

This transfer condition was further indicated by counts made at and 
about the City Hall from 5:30 to 7:00 A.M. During these hours the route 
of passengers can at times be easily noted on the otherwise empty streets, the 
individuals being almost entirely factory workers. The transfer was found 
to be practically from every line to every other line, no general movement 
from any one line to any single line being marked, except that the transfer 
to Woodward Avenue from all lines was heaviest. 

It does not appear, therefore, that a belt line or system of such lines that 
would be financially warranted would relieve this condition and a continued 
transfer of a large part of this traffic seems unavoidable. The building of belt 
lines must be justified by their local usefulness, not as a relief of the central 
congestion of Detroit. 

The present serious traffic congestion has been developing, generally 
speaking, during the period since 1900. A determination, therefore, of the 
causes and characteristics of the growth of Detroit during this period which 
might in other ways affect traffic, and a comparison of these with other cities, 
is of importance. 

The statistics show that the total street railway revenue passengers car- 
ried per annum in Detroit increased from 1904 to 1908 approximately at the 
same rate as the average of the transportation systems of the 32 largest cities 
of the United States. From 1908 to 1914 inclusive, this rate of increase how- 
ever exceeded the average, the annual rate of increase for the average city be- 
ing 7.8% per year, whereas in Detroit this rate was 17.1% per year. The 
foregoing facts disclose a very unusual and abnormal rate of increase in popu- 
lation and a still larger increase in street railway traffic in Detroit within the 
past 10-year period. 

The intimate relation between these high rates of traffic growth and the 
industrial history of Detroit is very apparent. The United States census 
reports show the value of the manufacturing products of Detroit in 1899 
amounted to over $88,000,000, in which there was nothing reported for auto- 
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mobiles. In 1909 the total manufactured products were valued at approxi- 
mately $253,000,000, of which nearly $60,000,000 were in automobiles and 
automobile accessories. This is an increase of 188% in the total value of 
manufactured products in the 10-year period previous to 1909, which is greater 
than Chicago, Cleveland or any similarly situated city. 

In 1913 the Michigan State Labor Commissioner reported the total value 
of manufactured products of Detroit as $410,000,000, of which $208,000,000 
represented automobiles and automobile accessories. According to the Board 
of Commerce of Detroit this latter sum amounted to 52% of the value of the 
entire automobile output of the United States. 

The high rate of wages and the large payroll represented by the manu- 
facturing output just noted, particularly in automobiles, together with the 
unusual rapidity of the growth in this period of the other manufacturing 
industries of Detroit, must be looked upon as one of the explanations for the 
unusual and abnormal rate of growth of street railway traffic and revenue 
rides per capita. 

American cities have shown a constant and increasing rate of traffic 
growth up to 700,000 to 800,000 population, but from this point on the rate 
of increase in proportion to the population has been markedly less. Detroit 
in point of size has arrived at this apparently critical stage, so that caution 
must be exercised in basing future predictions on the figures just mentioned. 

STREET RAILWAY SYSTEM 

The street car transportation in Detroit, commencing with an 8 mile 
horse car line in 1863, has developed through the usual stages, excepting the 
cable car period, of other American cities, until at the present time there 
exists an electric street railway system of 206.88 miles of main line single 
track, with double truck pay-as-you-enter cars on the principal lines! 

All of the street railway lines of Detroit and a system of 8 tributary inter- 
urban lines are owned and operated by the Detroit United Railway. This sys- 
tem is a consolidation of a number of separate companies, which were unified 
under this single management in 1900. 

The principal car routes follow the main radiating thoroughfares, 14 of 
the 20 city lines passing directly through the hub or central district surround- 
ing the City Hall. Such a system results today, on account of the tremen- 
dously rapid growth and the conditions previously noted, in a congestion of 
traffic at the center of the city during the morning and evening rush hours 
that is so severe as to cause interrupted, slow and otherwise unsatisfactory 
service during these periods of greatest demand for rapid transit. 

As a rule the blocking of cars commences on the east bound track of 
Michigan Avenue near Griswold or Woodward. This is usually followed 
by a south bound block on Woodward Avenue, which often extends to the 
river and north again to Congress or even State Street. Griswold Street, 
both north and south of Fort or Michigan, is also affected, as well as many 
other streets at more distant points. The cause of these blockades is primarily 
the multiplicity of street car crossings in a very limited district. The two 
north and south parallel and adjacent streets — Woodward and Griswold — 
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carrying the heaviest street car traffic of the city are both crossed at 5 
successive street corners by the main east and west car lines. Besides these 
direct crossings, other cars turn in and out at these street intersections 
counter to the general direction of the main traffic. When to this car 
operation is added the heavy vehicle and pedestrian movements of the rush 
hours the impossibility of avoiding the serious and annoying delays with the 
present system of operation is quite evident. 

While the unusual rates of growth in population, manufacturing and 
traffic previously mentioned were building up the passenger travel to its 
present proportions, a marked failure is noticeable in Detroit's street railway 
system to keep pace with corresponding extensions and increases of its track- 
age. During the period from 1904 to 1913 the Detroit street railway system 
increased its mileage from 180.19 miles to only 206.88 miles of main single 
track, an addition of 14.8%. In this same period (1904 to 1914) the total 
revenue passengers carried grew from 78,349,220 to a total of 219,606,056, 
an increase of 180%. This latter figure gives a density of traffic per mile 
of main single track of 1,062,000 revenue passengers, which is about 40% 
heavier than Cleveland in 1913 and 44% heavier than the density on the 
surface and elevated lines of Chicago in 1914. This figure is also much above 
the average of other typical American cities of similar general character, ' 
as shown by diagram on following page. 

One result of the industrial growth previously noted is that a traffic 
condition somewhat peculiar and unusual has arisen in Detroit during the 
past 12 or 14 years, due to the location of new factories along the steam 
railroad belts around the city. These factories now form a girdle surround- 
ing practically 70% of the population of Detroit. 

With the radial system of street railways and the wide distribution of 
factory workers there is therefore an additional reason for the heavy passenger 
movement in the morning from various residential parts of the city toward 
the common center, and outward again to the girdle of factories, with a 
reverse movement over the same routes again through the center of the city 
in the evening. This traffic to a certain extent combines with, and in the 
evening rush hour is largely coincident with, the general business and office 
traffic movements of the city. These latter movements are largely toward 
the heart of the city from the residential districts in the morning and out- 
ward when returning in the evening. 

Under all of these conditions the present street car delays, congestion 
and crowding are obviously inevitable at the traffic center under the present 
method of operation as soon as the number of cars necessary to handle the 
rush hour business exceed the number that can be loaded and unloaded and 
passed without delay through the crossings at the center of the city. 

In order to analyze the traffic itself and decide upon some effective and 
adequate means of relief, it has been necessary to ascertain accurately the 
'' present traffic condition and passenger movements, particularly during the 
rush hours. A determination of these conditions has, been made by us durirjg 
the past 6 months by placing observers on the cars on each line of the city, 
wbo recorded the number of passengers loading and unloading at each street 
corner, the running time of cars between certain points, the number of pas- 
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sengers on the cars, together with special notes of transferring and other 
conditions. These observations were carried on from 5:30 A.M. until 
midnight. 

The detailed results of these counts have been placed in chart form for 
each individual line and are inserted in Part II under "Proposed rerouting," 
pages 64-80. The complete figures for every line in the city, giving the load- 
ing and unloading by streets, are shown in tabular form in Appendix C, 
Part IV. The results of these counts show the predominating chafacteristic to 
be the heavy loading and unloading in a district within one or two blocks east or 
west of Woodward Avenue and between the river and Grand Circus. 

All cities have a center, more or less defined, to and from which the 
heaviest daily traffic flows and ebbs. As they increase in size, other and 
secondary centers of traffic movement are established, and in some cases 
these grow in volume and density of travel to considerable importance. In 
Detroit the primary traffic center located in the district surrounding the City 
Hall has the common characteristics, accentuated in an unusual degree by 
the convergence of practically all the main thoroughfares to this point. The 
permanency and continuance of this district and the certainty of unavoidable 
increase of density of traffic movement is indicated by the modern character 
of the principal buildings and their occupation by practically all classes of 
the city's business activities. The extension of the retail district, north on 
Woodward Avenue and east and west on adjacent streets, together with 
the. new group of office buildings and large hotels around the Grand Circus, 
must be regarded more in the nature of a growth of the city's present busi- 
ness section than the establishment of new centers. 

All indications point to Detroit having to continue to face the problem, 
as the city grows, of constantly increasing density of pedestrian, vehicle and 
transportation activities at and near the present city center. The public 
demand has been and will continue to be for the operation of main arteries 
of traffic to and from this district and no system of diverting routes can 
materially afifect this general movement. 

RELIEF BY IMPROVEMENTS IN PRESENT SYSTEM 

On account of the serious nature of the present delays and blockades, 
and the fact that relief by subway construction would entail several years' 
delay, we have devoted our attention first to methods of improving the 
present street railway system. This we propose to do by introducing new 
loading arrangements and by a complete rerouting of the lines over a system 
of loops in the downtown district. 

There are lines at present routed in a manner unnecessarily obstructive 
to the general car movements in proportion to their own importance. There 
are also possible improvements in loading conditions and operating regula- 
tions which, taken together, will give decided relief from the present rush 
hour conditions. 

We preface details of these recommendations with a general statement 
concerning the development of modern street railway operating conditions. 
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In the earlier days of horse car service it was not unusual for passengers 
to expect the cars to stop midway, or even at irregular intervals along the 
block to suit the convenience of each individual householder or storekeeper. 
As the distances became greater and the demand for more rapid service grew, 
the rule of stopping only at corners became necessary. As a further devel- 
opment, station stops came into use, and in a similar manner the use of 
transfer points and the abolition of through service has been proven neces- 
sary in many cities in this country and Europe. It is now recognized that 
rapid transit conditions affect such a large proportion of the traveling public 
that the inconvenience of a few, in walking short distances or changing cars 
in order to complete their trip, is not only warranted, but necessitated by the 
. growing density of traffic on the highways of our larger cities. 

Some years ago it was possible for practically all the car lines of Detroit 
to pass the City Hall or vicinity without seriously interfering with one an- 
other. Today Detroit has grown to such a size, and the number of people 
habitually passing to and from the business districts has reached such pro- 
portions, as to necessitate a correspondingly progressive change in the trans- 
portation system. 

Many complications now exist in routing, transferring, etc., arising from 
different rates of fare and a perpetuation of other franchise limitations of the 
constituent companies of the Detroit United Railway. There is also a com- 
plicated question of expiring franchises affecting practically all lines in the 
city. Any plan for relief by improvement of the present system must involve 
these matters as well as the physical construction of new tracks and possibly 
the abandoning of others. The occupation of new streets by tracks, the 
taking of some public property for transportation purposes, and the vested 
rights of the street railway company will also be involved. 

In making the following recommendations, we have assumed that all of 
these questions can be satisfactorily dealt with by you, and, where necessary, 
legal authority will be obtained for placing them in effect, provided the solu- 
tion offered meets with your approval. 

PROPOSED REROUTING OF SURFACE LINES IN CONGESTED 

DISTRICT 

As previously pointed out, the primary cause of the congestion and street 
car blockades is the complicated set of crossings at grade combined with the 
rush hour loading, vehicle and pedestrian conditions. 

Between 5:00 and 6:00 P.M., the maximum 1913 weekday schedule 
showed 205 cars south bound and 189 cars north bound on Woodward 
Avenue over the crossing at Michigan Avenue, and the same number one 
block south over the Fort Street crossing. At the same time, on Griswold — 
a parallel street only one block west — there were scheduled 89 south bound 
and 126 north bound cars over the Michigan Avenue crossing, and 95 south 
bound and 132 north bound over the Fort Street crossing. 

Both these heavy north and south car movements were crossed directly 
on Michigan Avenue by more than 100 cars per hour in each direction, and 
on Fort Street by 52 west bound and 56 east bound cars. 
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When in connection with the above it is noted that these crossings con- 
stitute the 4 corners of the City Hall block and that crossings of only slightly 
less car frequency occur on Woodward Avenue and Griswold Street, on 
both the adjacent streets north, and on two of the three adjacent streets 
south, the seriousness of the problem is obvious. 

Observations of the time lost on the principal lines by reason of crossing 
interferences during the rush hours showed that on Woodward Avenue the 
north bound cars during the rush hour from Fort to State Street consumed 
2 minutes 59 seconds on an average, of which 59 seconds, or practically one- 
third, was unnecessary crossing delay. The east bound Michigan and Baker 
cars between Wayne and Farmer experienced crossing delays of 3 minutes 
54 seconds out of an average running time of 7 minutes 42 seconds, the 
west bound cars of the same line being delayed 1 minute 56 seconds in a 
running time of 5 minutes 8 seconds. This lost time does not express or 
indicate the period of blockade of cars, which is cumulative as soon as they 
begin to line up one behind another, but is the actual time lost by one car 
between the points mentioned. 

More than 50% of the Fort Street cars, as at present operated, cross 
Woodward Avenue only for the purpose of looping around Cadillac Square. 
Thus in order to simply turn the cars the Woodward Avenue traffic is crossed 
twice, and the Fort Street traffic, by reason of taking the loop right-handed, 
crosses itself on the east side of Woodward Avenue. A great majority of 
the passengers load on these cars at the Woodward Avenue end of the loop 
and a considerable proportion of them walk east to intercept the empty cars 
on this loop. 

Further complicating the city street car crossings is a system of heavy 
interurban cars turning in and out over these same intersections. 

The necessity of carrying the north and south lines through to the 
waterfront is clearly indicated by the preponderance of the car movements 
on these lines, as shown by the schedules just referred to, and by the greater 
volume of passenger traffic determined from our series of counts. We pro- 
vide, therefore, as shown on MAP 5, for the looping of the east and west 
lines on either side of Woodward Avenue and the continuing of the main 
north and south lines through to Jefferson Avenue or the river. On page 59 
will be found a diagram illustrating the legitimate through traffic on the 
Baker, Michigan and Sherman lines, showing that only 39 out of the 112 
cars per hour on these lines at present routed across Woodward Avenue 
during the evening rush are really required. (Details oT these conditions 
are given on pages 5&-60.) 

Complete detail descriptions of this rerouting will be found in Part II, 
pages 57-62. A direct comparison between the present and proposed routings 
of street car lines by routes in the congested district is shown on MAP 5. 

The rerouted plan provides for continuing the present through service 
for the principal east and west lines, to be run via State, Congress or Larned, 
but restricted closely to the needs of the through traffic; the balance of the 
car service on these lines to be looped around the City Hall on one side of 
Woodward Avenue and through Cadillac Square on the other. The division 
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of the total number of cars into through and looped service, as indicated on 
maps, diagrams and tables in this report, is based upon extended passenger 
counts. 

In order to indicate the degree of relief that will be obtained from the 
rerouted system by the elimination of conflicting crossings, and a more uni- 
form distribution of the cars over the available main thoroughfares, MAP 9 
has been prepared. This shows by companion diagrams the maximum 1913 
car service on all lines routed through the downtown district by the present 
and proposed methods. The widths of the black bands indicate the number 
of cars per hour in each direction on a given street for each block, the 
arrows and figures showing numerically the direction and the number of 
cars per hour between 5:00 and 6:00 P.M. These two diagrams represent 
exactly the same car service to and from the center of the city, the only 
difference being that the rerouted plan distributes the lines on different streets,, 
and loops back the cars which are not legitimately required to cross the 
congested district for the accommodation of through traffic. Part of the 
reduction in car crossings is obtained by three loops turning back at Grand 
Circus and Cadillac Square a proportion of the cars of the Woodward and 
Hamilton Avenue lines, carrying through to the river and to Third and 
Jefferson Streets only such cars as are actually necessary for the accom- 
modation of traffic in these districts. Further relief is obtained by using 
only right-angle crossings and eliminating the turning in and out of cars 
on to heavily loaded routes. 

An important feature is the change in the interurban lines, which are 
now one of the worst elements in the problem, traversing as they do the 
heaviest lines directly through the worst part of the congestion. MAP lO" 
shows the present and proposed interurban routing in black lines, super- 
imposed on the traffic density diagrams printed in a light tint. The pro- 
posed interurban transfer, in the east end of Cadillac Square adjacent tO' 
the looped city lines, is much more convenient than the present one and is- 
reached by all lines without crossing or conflicting with the heavy city street, 
car, vehicle or pedestrian traffic. 

The space occupied by these interurban tracks and the city loop tracks 
in the west end of Cadillac Square is less than the space between the present 
Fort Street loop tracks, which latter are to be taken out. 

The rerouting plan aims to reduce to a minimum the delays from the 
crossing and other forms of interference while maintaining as closely as 
possible the present general functions of each line. On the Jefferson line,, 
car crossings are reduced by 50% ; on the Michigan line, 56%, and on the- 
Woodward line, 75%. 

The companion diagrams of MAPS 5 and 9 show clearly the flexibilit)^ 
of the rerouted system. MAP 5 shows the rerouted lines in the congested 
district individually, each being represented by a different color or symbol,, 
except wheire passing around a common loop at the City Hall or through 
Cadillac Square. The rerouted plan provides a wider distribution of the 
transfer points for intersecting lines approaching and leaving the heart of 
the city, tending to distribute and equalize the transferring operations and 
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to separate them from the direct loading and unloading at and along Wood- 
ward Avenue and Griswold Street. 

A detailed description of each of the rerouted lines, with companion 
diagrams for the downtown district showing the present routing and pro- 
posed rerouting, will be found in Part II, pages 81-115. 

The proposed rerouting will be a permanent improvement in the system 
of operation, by reason of the lines using independent loops in the downtown 
district. The elimination of a large portion of the conflicting crossings will 
make a fundamental advance in overcoming, not only the present, but 
future increased street congestion. Freed from the conflicting crossings, the 
blockades and delays on any of the independent radiating lines will not affect 
the other lines, as is the case today. The rerouting permanently relieves 
the worst of the present bad street car interferences in the entire congested 
district. The equivalent relief would not be obtained by either a single north 
and south or east and west subway. The importance, therefore, of the 
rerouting plan, whether a subway is subsequently built or not, is very obvious. 

An inspection of the rerouted track system in connection with a Wood- 
ward Avenue subway station at the City Hall (see diagram on page 118) 
shows the convenient relative location of the surface and subway cars for 
transfer of passengers. 

An estimate of the necessary track changes, repaving, curbing, sidewalk 
and other items involved in this complete rerouting plan for the congested 
district as shown on MAP 7 amounts to $400,000. 

Where street car congestion becomes as acute as in Detroit it is neces- 
sary to minimize every element of delay. The capacity of any line where 
the principal traffic is in one direction is limited by the number of cars 
which can be operated. Increasing the number of cars to reduce crowding 
only tends to make conditions worse, unless running time, stops and crossing 
delays can be reduced. The scheduled speed, however, can be increased by 
the use of two-car units and by reducing the number of stops. Experience 
has shown that a two-car unit, consisting of either two motor cars or a 
motor and a trailer coupled together, can be operated over a crossing with 
very much less interference than two cars independently controlled. 

The experience in other cities where double unit and skip-stop operation 
has been adopted has demonstrated the value of this system, it being found 
possible to maintain the same or a better schedule time with from 30% to 
50% more passenger capacity. It is this possible added capacity which will 
make the use of two car units valuable on Detroit's overcrowded street 
car lines. 

IMMEDIATE RELIEF WITHOUT TRACK CHANGES AND 
INVOLVING LITTLE COST 

As the relief by rerouting and two-car units just described involves the 
expenditure of a considerable amount of money and negotiations covering^ 
franchise extensions, legal questions and matters of public policy, the follow- 
ing additional improvements are grouped separately in order to point out that 
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a measure of immediate relief may be obtained without changing the existing 
tracks or involving other complicated questions. 

A number of the existing street car lines can be slightly diverted from 
their present route so as to avoid particularly bad crossing movements with- 
out inconveniencing the public. 

The Brush Street line north bound can be run via Bates and Farmer to 
Monroe, avoiding the bad Michigan- Woodward Avenue crossing. 

The Rapid Railway interurbans can be routed down Woodward and 
looped the same as the Pontiac and Flint cars, returning via Congress, Bates 
and Farmer to Monroe. 

By running Hamilton Avenue "trippers" south bound via Shelby Street 
to Jefferson during the P.M. rush, Woodward Avenue would be materially 
relieved. 

The Detroit, Jackson & Chicago interurban cars and the Orchard Lake 
liiie can be routed via Shelby to Jefferson east bound, relieving the Michigan- 
Griswold crossing. 

Further relief must be effected by regulation of the existing crossings. 
The car movements can be accelerated at the crossings by insuring prompter 
starting upon the giving of the traffic signal, through the use of street col- 
lectors. By receiving fares and loading passengers at the front doors of the 
cars and by cutting off the loading when necessary, and dispatching the cars, 
a great improvement can be made. This recommendation was offered by 
us in December, and the results obtained on Woodward Avenue have been 
extremely satisfactory. A further extension of this use of collectors at some 
others points during the rush hour will be equally beneficial. Moving the 
east and west cars over the Woodward Avenue crossings as promptly as 
the collectors have shown possible with the north bound Woodward cars at 
Fort, Michigan and State Streets, will materially increase the general capacity 
of the system. 

The loading delay can also be reduced by removing the division rail on 
the rear platform of the pay-as-you-enter cars at heavy loading points, thus 
allowing passengers to board the car at both rear doors. 

The unusually heavy vehicle traffic, which like the street car routes is 
either destined for or passes through the heart of the city, is a very consid- 
erable factor in the problem presented by the present congestion. In general, 
relief will be obtained by diverting the automobile traffic from the thorough- 
fares traversed by the heavier street car lines, particularly Woodward Avenue. 
By traffic regulations and improvements in paving and lighting a large pro- 
portion of these vehicles can readily be diverted to other streets, such as 
Cass Avenue and John R Street. In addition, we have indicated on MAP 
No. 6 a possible improvement in the downtown routing of vehicles to har- 
monize with the rerouted car lines. This subject is fully treated in Part II, 
pages 125-126. 
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DEGREE OF RELIEF BY REROUTING, TWO-CAR UNITS, 

SKIP STOPS, ETC. 

The removal of crossing interferences, the use of two-car units, together 
with skip-stops and vehicle regulation and diversion should increase the street 
car capacity on Woodward Avenue, in all probability, in the neighborhood of 
50% over what is at present possible. Together with this increased capacity 
would go a certain amount of improvement in running time and general regu- 
larity in operation. 

On the Michigan, Gratiot and Fort Street lines the introduction of these 
same improvements would probably give an equal added capacity. On the 
Grand River-Jefferson line probably not over 30% could be secured. 

With the development of this 50% of additional traffic must come in- 
creased pedestrian and vehicle densities in the congested district. In general, 
it is probably safe to estimate upon 40% increase in travel before the total 
traffic interferences will again produce considerable car delays in the central 
district. 

For how long a period this relief by the rerouting and attendant improve- 
ments will last is, of course, entirely dependent upon the future growth of 
Detroit. That eventually the growth of the city and the further building 
up and enlargement of the business district will produce a density of pedes- 
trians and vehicle traffic, together with a volume of street car passengers 
that cannot satisfactorily be handled by a surface system, we believe is 
inevitable. 

SUBWAY 

The rerouting and the other improvements suggested for the present 
street car system will afford a decided measure of permanent relief and give 
a much needed increased capacity. However successful these improvements 
may be at the start, the continued growth in population of Detroit must at 
no very distant day call for further progressive improvements and increases 
in transportation capacity if the resulting continued traffic growth of the city 
is to be met satisfactorily. 

The rate of growth of Detroit during the past few years if maintained 
will bring the population of the city and suburbs up to the 1,000,000 mark 
by the next Federal census of 1920 or shortly thereafter. Since the rides 
per capita in a city increase with the growth in population, the street car 
traffic for the whole city and suburbs when the 1,000,000 population mark 
is reached will probably approximate 500,000,000 total rides per annum. 

How is this increase to be handled? The answer most easily made is, 
"By a subway," but before accepting this answer two other questions must 
be asked : Will a long subway be warranted or advisable for Detroit when 
its population reaches 1,000,000 people, and if a long subway will not, what 
sort of a subway, if any, will be warranted? 

Mere size of a city does not in itself necessarily justify the high expense 
of subway construction. In London, where subways were begun fifty years 
ago, they are only just now making a return upon the capital invested. In 
Chicago, with a population of about 2,500,000, subways have not been at- 
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tempted, the rapid transit system adopted being elevated lines, capitalized at 
about $500,000 per mile of single track, or less than one-half the estimated cost 
of a subway in Detroit. The financial success of the New York subway is not 
due entirely to the size of the city, but to its geographical conditions and the 
distribution of the residential, commercial and amusement centers. An im- 
portant factor is also the extensive suburban residence districts entirely out- 
side of New York city, from which a large daily commutation traffic is 
delivered to the subway for local distribution. These elements, particularly 
the large suburban population, are essentially absent in the Detroit situation. 

Of the various street car lines in Detroit, Woodward Avenue stands out 
preeminently, not only as the line of heaviest travel, but the one that has 
attracted to itself the greatest ratio of increase. In 1904 the total number of 
passengers carried on the Woodward Avenue line was 12,990,027 and was 
exceeded by three lines in the city — Michigan, Jefferson and Fort — whereas 
in 1914 the Woodward Avenue line carried 47,467,294 total passengers, or 
more than any other route. Its density of traffic or average number of 
passengers per mile of single track had grown to over 3,000,000 total, or 
nearly twice that on the Michigan Avenue line, its nearest competitor. 
Therefore, if any street in Detroit is to be selected as the location for a subway 
Woodward Avenue is without question the one. 

In the following discussion, two classes of subway are referred to ; namely, 
a long subway, by which is meant one that will have an independent train 
service of its own, or a short subway, by which is meant a section of subway 
providing for underground street car operation in the congested district. 

If a subway with a special train service is to be built on Woodward 
Avenue it should extend from near the river front far enough north to develop 
a reasonably long-haul travel and reach a territory of sufficient extent to 
build up a traffic of its own. On MAP 11 is shown such a subway, the main 
portion double-tracked from the City Hall to Manchester or Victor Avenue, 
and with a single track loop on Fort, Shelby, Jefiferson and lower Woodward 
Avenue. Such a subway is described in detail in Part II, pages 116-124 and 
illustrated by drawings, maps and plans in Part IV, numbers 12 to 21 inclusive. 

This long subway, with stations about one-third of a mile apart from 
Grand Circus north and closer together on the lower and loop section, to- 
gether with a special car equipment particularly designed for this class of 
service and including interest during construction, land damages, engineering, 
etc., will cost about $16,300,000. (For details see Part II, page 124.) 

The length of this subway from Jefiferson to Victor is about 6 miles, 
with a total of single track, including the loop, of 12.34 miles. 

The traffic on Woodward Avenue for the year 1914 was 35,573,351 
revenue passengers or 47,457,294 total passengers, including transfers. In 
order to determine the length of ride of these passengers on this line as a 
guide to the proportion that would probably use a subway, an extended 
investigation was made during the month of November, 1914. From the data 
obtained, the following percentages of the total riders traveling various dis- 
tances from 1 mile to 6j4 miles was determined: 
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A complete tabulation of the passenger count from which this table is 
compiled is given in Appendix B, Part III. 

The attraction and value of a subway system is in the saving of time 
and freedom from street traffic delays, and the longer the subway ride the 
more marked the time saying and the consequent popularity of the system. 

Speed in a subway is obtained by spacing the station stops at long inter- 
vals, and the longer the intervals the greater the speed, but the fewer the 
people who are conveniently served. In practice, the most desirable station 
distance would seem to be about one-third of a mile. With stations at this 
interval an average person with a journey of less than two miles to make will 
not save enough time by the use of a subway train over the slower moving 
street cars to tempt him to walk to a station a block or two away. For a 
trip of a mile and a half or less the time consumed in walking to and from 
the station, descending and ascending stairs and waiting for a train will 
offset the saving made by the higher subway speed. 

In New York the average length of ride on the elevated line is 4.16 
miles and on the subway 5.57 miles. From the above count it is seen that 
the average haul on the present street car line on Woodward Avenue is 2.8 
miles. 

A careful analysis of the proportion of riders traveling various distances 
from 1 mile to 6j^ miles does not indicate, on a basis of time saving, that 
more than 23,000,000 of the 47,457,294 Woodward Avenue 1914 passengers 
would have used the subway had such a one as just described been in exist- 
ence. The 23,000,000 passengers would probably have averaged a haul of 3.82 
miles. When, however, the population of Detroit reaches 1,000,000 people, 
the Woodward Avenue line will be carrying a greatly increased travel.. The 
amount of this increased travel on Woodward Avenue will depend upon a 
number of circumstances, an important one being the time when the decision 
for or against a subway system is made. If no subway system on Wood- 
ward Avenue is decided upon and the city while growing to the 1,000,000 
mark is left dependent upon street car transportation, the tendency will be 
to a relatively equal distribution throughout the city and suburbs of the three 
or four hundred thousand additional people. With this will also go a tendency 
to congest the population in the present city area in apartment and other 
compact forms of residences, changing completely the independent home 
characteristic of the city. 
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On this basis, at the 1,000,000 population period the Woodward Avenue 
surface cars, if no subway system had been built, would probably be carrying 
about 75,000,000 total passengers per annum. 

It seems safe to say that when the travel on the Woodward Avenue line 
reaches the above figure, and with a total population of 1,000,000 people, the 
addition of a high speed subway system to Manchester Avenue would soon 
build up a condition resulting in a probable subway patronage of 50,000,000 
total passengers per annum. 

The entire subway calculations and estimates here made are based upon 
a transfer between the surface cars and the subway, just as is now done 
between various street car lines. The surface cars on Woodward Avenue 
are considered as a local service, and the subway — directly below them — as 
an express service. 

As a general check on the previously estimated figures, the following 
table gives the revenue passengers per mile of single track for various city 
rapid transit systems : 

Comparative Revenue Passengers Per Annum Per Mile of Single Track for 
Various City Rapid Transit Systems 



City 



Line 



Number of rev- 
enue passengers 
per annum 
per mile of 
single track 



Average 
haul, 
miles 



Year 



New York . . 
New York . . 
New York . . 

Philadelphia. 
Chicago .... 
Brooklyn . . . 

Detroit 



Subway 

Hudson & Manhattan tubes 

Elevated railways 

Market Street subway 

Elevated 

Elevated 

Woodward Avenue street car 

Woodward Avenue subway (est) 

Woodward Avenue subway revenue and 
transfer (est) 



4,468,500 
3,447,200 
3,049,800 

2,380,000 

1,145,000 

989,000 

2,300,000 
2,24O,CX)0 

3,060,000 



5.57 (1911) 
4!i6'(190'9) 



2.8 (1913) 
3.82 



1914 
1914 
1914 

1912 
1911 
1911 

1914 
1920 

1920 



The high estimated traffic per mile of single track on the Woodward 
Avenue subway is due to the lack of real street car competition and the 
taking of the cream of the city's street car business for a comparatively short 
line, into which practically all other lines will feed. About 44% of the present 
passengers carried on the Woodward Avenue line transfer either to or from 
other street car lines. There is also to be considered that the outlying street 
car feeder lines with their transfer privileges are practically surface exten- 
sions of the subway, which unduly exaggerates the Detroit figures, compared 
with systems not giving such transfer. 

On the basis of the Woodward Avenue traffic counts, this total number 
of passengers will be divided into 28,000,000 revenue passengers originating 
and completing their ride on the subway without transfer, 11,0(X),000 pas- 
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sengers originating on street car lines and transferring to the subway to 
complete their journey, and 11,000,000 originating on the subway and com- 
pleting their trips by transfer to some street car line. 

Taking the cost of the line as shown above at $16,300,000, and assuming 
that this investment will bear interest at 5%, the fixed charges and operating 
expenses of such a subway, including sinking fund, interest and taxes, will 
be about $2,000,000 per annum. 

Earnings and Rate of Fare 

In order to produce sufficient earnings from the 50,000,000 total pas- 
sengers, to meet the expenses and fixed charges, from fares collected from the 
above mentioned 28,000,000 subway revenue passengers, together with 11,000,- 
000 subway passengers taking a street car transfer and 11,000,000 passengers 
received by the subway by transfer from the street cars, it will be necessary 
to charge 5 cents for a single subway ride and 6 cents for a subway and street 
car transfer ride combined. In order to compensate the street car lines for 
their share in the haul, an allowance for the number of passengers originating 
on the street car lines must be made on the basis of 7 tickets for a quarter (the 
present rate of fare). On this basis the balance of the earnings to be credited 
to the subway would just meet the above $2,000,000 figure, leaving practi- 
cally no profit. The above rate of fares would mean that a passenger would 
be required to pay 5 cents for a subway ride, as against 3.57 cents (7 tickets 
for a quarter) on Woodward Avenue surface cars. A subway and street car 
combination trip would cost 6 cents to a passenger as against 3.57 cents by 
surface cars under the present 7 for a quarter fare and general transfer 
privileges. The actual average receipt for total passengers carried in 1914 
by the entire street railway system was reported by the company at 2.56 cents. 
The above subway rates of fare would tend to discourage the use of this 
system so as to postpone the realization of the . 50,000,000 estimated traffic 
much beyond the periods of time here discussed. This subway traffic figure was 
obtained on a basis of time saving without allowance for an adverse discrim- 
ination in rates of fare. 

To develop such a subway to its real capacity and maximum usefulness 
it should be possible to ride on it in connection with the other street car lines 
by universal transfer and equal fare. There is not a sufficient volume of 
long haul travel now in existence nor apparently in immediate prospect to 
support an independent subway service on a separate 5 cent fare basis. 

In order, therefore, to make the street railways in Detroit, combined with 
a long subway on the heaviest traffic street, a financially self-supporting sys- 
tem, a material increase in fare over the whole city will be necessary. 

Allowing sufficient capital expenditure for proper additions to the street 
car trackage, equipment, etc., and the above expenditure for a subway of 
$16,300,000, there would be required to meet the actual fixed charges and 
operating expenses of such a system, without profit, a uniform rate of fare 
of slightly over 4 cents per revenue passenger carried. 

In order to provide a margin for unforeseen contingencies and a sufficient 
surplus to make such an enlarged traction system attractive for general 
investors, a uniform fare of 5 cents per revenue passenger would probably 
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be necessary. This fare would provide for the complete transfer privileges 
above referred to. 

Questions of Public Policy 

In addition to these traffic and revenue questions there are some other 
considerations of an economic character that should receive your attention 
before deciding upon the question of a subway policy. 

The recent appraisal shows that the total reproduction cost, including 
franchises, of Detroit's railway system, with 206.88 miles of track, is about 
$26,000,000. An efficient, long subway will cost, as shown, about $16,300,000, 
or nearly two-thirds the value of the whole of Detroit's railway system and 
would give only 12.34 miles of additional track. 

If this subway should be built it would result in further increasing the 
already noticeable tendency towards concentration of population and business 
activity along and adjacent to Woodward Avenue from Grand Circus north. 
This stimulus to the growth in population of this district would be greater as 
the distance increased from the center of the city. There would be a still 
greater ratio of growth in the district lying outside of the city limits, as the 
effect of the higher speed service would be to practically bring that district 
in point of time one-third nearer the center of the city than it is at present. 
Manchester Avenue, about central in the district known as Highland Park, 
would in this sense, in point of time, occupy the same relative distance from 
the City Hall as Philadelphia Boulevard, and unless Highland Park was 
taken into the city the increased values subject to taxes would be of no 
benefit to the city of Detroit. Furthermore, this concentration of increased 
value would be made somewhat at the expense of the other districts within 
the city limits. 

This report has already called attention to the unusually even distribu- 
tion of population throughout the city. As yet Detroit has not developed 
as extensively as other American cities the use of the apartment house. If 
Detroit and its suburbs are to have added to their population 340,000 people 
within the next six years and no radical change is made in the transportation 
lines of the city, a large part of these people will find their homes within 
the present city limits, and they will do as people in other American cities 
have done, begin to take up their residence in apartment houses of various 
kinds in order to live either within walking distance of their business or 
within a reasonable riding distance by the surface cars. This will mean that 
gradually the general character of the city will be changed from that of the 
individual home to a more dense and crowded condition. 

It will be seen, therefore, that there is contained in the decision to build 
a long subway many serious questions of public policy. On the one hand, 
a change from the detached home to more crowded buildings, or, on the 
other hand, a postponement of this change by providing high speed facilities 
to carry the people to the outlying districts. In order, however, to support a 
long subway, either a general public contribution through increased fares 
on the entire railway system will be necessary or the deficit will have to be 
made up by taxation. This last objection can be met in part by some wise 
system of distribution of the benefits through a special assessment in some- 
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what the same way as the street openings and other general improvements 
are now assessed, either in part or whole, upon the property specifically bene- 
fited. Statistics from other cities showing increases in property value due 
to rapid transit Hnes are given in Part III, Appendix E. 

The consideration of what has here been termed a "subway policy" 
involves the question of additional north and south street car lines to prevent 
the overloading of Woodward Avenue. If a subway is not to be built it 
will be necessary in the very near future to parallel Woodward Avenue on 
adjacent streets with street car lines from Grand Circus north. An inspec- 
tion of MAP 1 shows at once the wide district on either side of Woodward 
Avenue served only by its surface car line. If a subway policy is to be 
adopted the concentration of this travel is necessary for the support of the 
subway, and, conversely, the building of parallel lines will postpone the 
necessity for and the financial possibility of a self-supporting subway. The 
same condition, in lesser degree, exists on practically all the principal radiat- 
ing traffic lines of Detroit, and it must be kept in mind that even with a 
subway built on Woodward Avenue the density of traffic on Michigan, Gratiot 
and similar lines would in time necessitate the addition of other street car 
lines. This in turn will tend to bring about a recurrence of car congestion 
in the central district. 

Short Subway 

The previous discussion of a long subway has had as its object the devel- 
opment of the public questions directly involved in the consideration of a 
general subway policy for the city of Detroit. From a traffic standpoint, the 
natural first step would appear to be the construction of a short section of 
subway in the congested district. 

The proposed rerouting of street cars will eliminate the existing conges- 
tion and provide an increase of perhaps 50% in passenger carrying capacity. 
As it appears, however, that the traffic is likely to be almost doubled within 
6 years' time, it is obvious that some further additional relief must later on 
be provided in order to permit more cars and more car lines to reach the 
congested area. 

A solution of this problem would lie in the construction of a subway 
loop for street cars, such as has been already described as the proper terminal 
for a subway line on Woodward Avenue. Relatively short street car subways 
of this kind have been employed with marked success in Boston, where some 
years ago on Tremont Street the congestion of the surface cars had become so 
intolerable as to be a nuisance to the traveling public and the abutting prop- 
erty owners, and a cause of actual loss in fares to the railway company. A 
subway was constructed, by which the surface cars on Tremont Street were 
put under ground and the entire electric railway operations removed from the 
street. 

If a short subway is built and Detroit grows in the future at its past high 
rate, a volume and density of traffic may be concentrated on the section of Wood- 
ward Avenue north of Grand Circus warranting the building of a long subway on 
that street. For this reason, the short section of subway, although designed 
primarily for the operation of street cars, should be of proper dimensions for 
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later use by subway trains. Such a short subway is indicated in the drawings in 
Part IV of this report, showing a portal for the entrance and exit of street cars 
on Woodward Avenue at Grand Circus. While such a subway would have but 
little earning capacity, it would, nevertheless, be of relatively small cost, probably 
about $2,500,000, making an annual interest charge of $125,000. This investment 
would be of general benefit to all of the traveling public of Detroit, regardless 
of locality, as a permanent form of relief from the increasing street congestion. 
Such a short subway is a logical step following the proposed complete re- 
routing of the surface lines, the rerouting tiding over the period necessary for the 
construction of the subway, as well as permanently improving the surface street 
car system. The convenient transfer facilities provided by the proximity of the 
surface loops to the principal subway station are indicated on the drawings, maps 
and plans in Part IV. 

BELLE ISLE BRIDGE 

The street car and traffic congestion at the junction of the Grand Boulevard 
and Jefferson Avenue is so bad on days of heavy traffic to the island that a radical 
change is obviously required. The necessity of separating the vehicle traffic east 
and west on Jefferson Avenue from the conflicting traffic to the island has led us 
to recommend an underpass for vehicles from the Grand Boulevard to the bridge 
approach. The heavy loading and unloading and transferring of passengers at 
this point to and from the street cars can only be relieved by removing these 
operations entirely from this point, leaving Jefferson Avenue free for its legiti- 
mate function as the principal east and west city thoroughfare in this district. 

The situation is complicated by the inadequate capacity of the present bridge. 
Our recommendations include the construction of a bridge of ample capacity on 
this site, designed to carry through cars across to the island, where they descend 
by an incline track into a subway station below the surface of the park. Illustra- 
tions of the proposed method of carrying out this plan are shown in Part II, 
pages 127-130. The fact that we are able to offer a design which will not 
in any way mar the appearance of this beautiful park while yet increasing its 
accessibility to all classes of the people, and provide for the handling of great 
holiday crowds, is the justification of this recommendation. 

These plans will be developed in full detail in connection with a complete 
preliminary design of the bridge and its approaches, which we have been en- 
gaged to prepare for the Park Commssioner of the City of Detroit and which 
we hope to perfect at an early date. A full discussion of this situation, with 
illustrations, will be found in Part II. 

CONCLUSIONS AND RECOMMENDATIONS 

As a result of our study and investigation of the history and present traffic 
conditions of Detroit, we respectfully submit the following conclusions and 
recommendations. 

Detroit's street railway rush hour problem is essentially a case of unusual 
traffic concentration, due to a system of converging car lines loading and un- 
loading the bulk of their passengers in a very limited central delivery district. 
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The permanent nature of this district and the distribution of the new population 
during the recent rapid growth of Detroit clearly indicate that the convenience of 
the traveling public will best be served by a continuation of their present main 
lines of travel. 

Recommendations for Improvement of Existing 
Street Car System 

We believe that immediate relief can be obtained from the present bad rush 
hour conditions and a permanent improvement effected by bringing the existing 
surface lines up to their maximum capacity and securing the greatest freedom for 
their movements in the congested district. To this end we make the following 
13 specific recommendations, divided into two groups — A and B : 

Group A. In this group are included those recommendations contemplating 
a complete rerouting of the existing car lines in the congested district which will 
require the alteration of some of the existing tracks, the addition of new curves 
and switches, and the laying of some short sections of new track. There is 
also included the addition of new equipment and the extension of certain of the 
present street car lines into districts obviously needing additional facilities. 

1. The entire rerouting of the various lines entering the heart of the city 
should be undertaken at once by a system of loops to eliminate as far as possible the 
present crossing interferences. This will make possible the independent operation 
of the various lines to and from the center of the city without interfering with 
one another. This rerouting provides for the looping back of the cars not required 
for the carrying of the legitimate through traffic across the center of the city. 
A complete description of this rerouting will be found in Part II under the head- 
ing "Proposed complete rerouting of surface car lines," together with individual 
maps and detailed route descriptions of each line. The general arrangement of 
the loops and through lines is shown completely on MAP 5. 

2. Two-car units on Woodward Avenue should at once be put in service 
during rush hours, to be followed, as traffic may require, on some of the other 
heavier lines. 

3. In connection with the rerouting, additional car service should be pro- 
vided on the lines at present over-crowded. This will be made possible under 
the freer system of downtown operation by the rerouted loops. 

The use of larger car units on some of the lines now using the older types 
of cars is recommended, particularly during the rush hours. 

4. Extensions of the existing Crosstown, Fourteenth, Warren and Grand 
Belt lines should be built. 

5. A larger bridge at the present site, capable of handling the heavy traffic 
to Belle Isle and providing for the operation of through cars to the island, along 
the lines suggested in this report, should be built. The building of a second 
bridge at the east end of the island should be deferred until the pressing traffic 
needs at the present site are provided for. 

Group B. This group includes improvements designed to give immediate 
relief from the rush hour congestion, which can be put in effect at once without 
track changes or the expenditure of any material amount of money. These we 
believe may be arranged for with the operating company without involving 
franchise questions or other complicated negotiations. 
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6. A system of station or skip-stops should be instituted on Woodward 
Avenue from Adams Avenue north; on Michigan Avenue from Abbott Street 
west; on Gratiot from Pingree Square east; on Jefferson Avenue from Randolph 
Street east, and on Grand River Avenue from Adams Avenue west ; the alternate 
street corners being taken in one direction and the intermediate corners returning, 
the stops to be plainly marked by a broad band on the poles at the stop street 
corners, or by other suitable stop signs. 

7. Street collectors should be used to load at the front doors of cars during 
the rush hour in the downtown district, in continuation of the successful service 
of this nature on Woodward Avenue already put in effect by the railway com- 
pany at our suggestion ^during December, 1914. 

8. A change should be made in the division rail on the rear platform of the 
pay-'is-you-enter cars so as to allow of this rail being removed by the conductor 
at heavy loading points. By this means passengers can enter the car by both 
rear doors simultaneously, thereby cutting down the loading time materially. 

9. Arrangements should be made to run special cars, without stop, through 
the crowds of factory workers on some of the main street car lines at certain 
times of the day to take care of the general travel at points beyond the factories, 
for the following reason: On account of the very large number of employees 
leaving the factories on a change in shift some of the main lines — notably Wood- 
ward, Hastings, Chene and Jefferson — for a short time practically suspend ser- 
vice to the ordinary traffic along the line. A number of regular cars run, as 
suggested, through this loading district without stop will provide for the patrons 
of the line boarding beyond the factories. 

10. Provision should be made for special streets for vehicle traffic, such 
as Cass Avenue and John R Street, by improvements in paving, lighting and 
widening of the streets. In the case of John'R Street, the moving back of the 
curb line is particularly needed, as well as the repaving of certain blocks where 
the surface is now very rough. 

To encourage automobiles to use these streets there should be enacted suit- 
able ordinances giving right-of-way to north and south bound vehicle traffic on 
Cass Avenue and John R. Street over the east and west vehicle traffic crossing 
from the intersecting streets. 

Similar ordinances should be enacted for other main vehicle streets in other 
parts of the city. 

11. An ordinance should be enacted providing for stopping automobiles 
with the street cars on Woodward Avenue north and south bound from Jefferson 
Avenue to Forest, to facilitate the safe and rapid loading and unloading of street 
car passengers. 

12. Rigid parking regulations at the ends of the blocks near the safety 
zones should be enforced to facilitate loading operations and prevent delays to 
cars, as given in detail under "Vehicle traffic," Part II. 

13. Pending the completion of track changes necessary for complete re- 
routing, certain interurban and street car lines should be rerouted to relieve some 
of the bad crossing conditions involved in the present method of operating these 
lines. Details shown in Part II, pages 113-115. 
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Recommendations Regarding Subway 

Provision must be made for handling in the future during rush hours not 
only a much greater volume of traffic than at present, but one of greater density 
than now occurs at the congested center. The growth of the business district, 
together with the increased density of pedestrian, vehicle and street car move- 
ments will in time make demands beyond the possible limits of surface street car 
transportation. 

Assuming that the growth of Detroit will continue to and beyond the 
1,000,000 population mark and that its future importance as a great manu- 
facturing center will be maintained, additional steps in the development of its 
transportation system should be prepared for, following and supplementing the 
rerouting and related recommendations just made. 

These recommendations cover general subway policy, short subway street 
car loops, and long subways with special train service. 

14. Immediate steps should be taken to procure all necessary enabling 
legislation and to remove all legal obstacles to permit of the prompt execution of 
whatever subway policy may be adopted. 

15. Detail plans for a short subway loop to accommodate the Woodward 
Avenue and such other street car lines from the northern part of the city as can 
conveniently be brought to a portal at the Grand Circus, should be prepared at 
least two years in advance of the necessity for such subway. A subway of this 
kind must be looked upon as a means of relief for street traffic conditions and 
not as a source of revenue. 

16. The designs and plans for the above short subway loop and all pro- 
visions connected with it should be made with a view to an ultimate use of this 
section of subway by special trains for rapid transit service when Detroit shall 
have grown to a point warranting the construction of a long subway with inde- 
pendent train service. All station platforms and other dimensions, as well as 
curve clearances, etc., can be arranged for temporary use by street cars and sub- 
sequent use by subway trains. 

17. A general subway policy should be determined upon, outlining the city's 
position as to the building and financing of subways. This policy should include 
a decision as to whether subways are to be built on the city's credit as public im- 
provements, in anticipation of traffic conditions which would make them attractive, 
self-supporting projects for private investment. Upon the decision reached in 
this regard the building of a long subway must depend, as at present the earnings 
to be anticipated within a reasonable period will not provide a self-supporting 
revenue upon present rates of fare. Either a direct tax upon the properties 
benefited must meet the deficit or the revenue per passenger carried by the whole 
system of street car and subway lines must be raised by a horizontal increase in 
fare over the whole city system. 
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PART II 



COMPLETE DETAILS OF SUBJECT MATTER OF 

REPORT 



CITY OF DETROIT 

For the purposes of our report, treating of the transportation requirements 
and needs of the city of Detroit, further references to the city itself would seem 
to be limited to a study of the existing conditions and probable future growth. A 
clearer understanding, however, of the present conditions, as well as the likeli- 
hood of future changes will be gained by a brief but more detailed reference to 
the history and growth of Detroit. 

General Characteristics 

i The city has grown from a settlement or group of settlements along the 
Detroit River and to-day many of the city property and ward lines follow gener- 
ally the original long and narrow farm strips extending back from the river. 

The territory covered by the city is practically level, the only grades being 
the abrupt rise from the river's edge, usually about 25 feet, and from that point 
the rise is very gradual toward the north. The highest point in the city limits 
is about 62 feet above mean river level four miles inland. 

Detroit's general plan is of a radial type, the principal thoroughfares con- 
verging to a common center at or near the City Hall. The remaining streets are 
laid out, in a general way, on a rectangular plan, parallel with, or at right-angles 
to, the general east and west course of the Detroit River. These general char- 
acteristics of street arrangement have existed throughout the period of growth of 
the street railway system in Detroit. The main radial thoroughfares, such as 
Fort, Michigan, Grand River, Woodward, Gratiot and Jefferson originated in the 
highways leading from Detroit as a center to various other important points, 
such as Toledo, Flint, Pontiac, Saginaw and Port Huron. Upon these streets 
there must be handled to-day not only the street car traffic but an enormous and 
rapidly increasing vehicle traffic. 

Location of Business and Factory Districts 

The original importance of Detroit was its location as a shipping point on 
the Great Lakes route, the industries employing large numbers of men being then 
along the river front. As the city grew, the retail district built up along lower 
Woodward Avenue, this general condition continuing until the manufacturing 
industries reached their present importance. The greatest increase came within 
the past ten years as a result of the enormous growth of the manufacture of auto- 
mobiles and automobile accessories. 
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This manufacturing growth took the form of a girdle of factories, in a 
general way, surrounding the older portions of the city of Detroit and following 
closely the belt lines of the steam railroads. The influence of this circle of fac- 
tories lying about four miles radially from the city's center and surrounding to 
a great extent the principal residential districts has a material bearing upon the 
street railway traffic. 

Growth of Population of Detroit 

The first United States census, in 1773, shows a population of 1,367 for the 
settlement of Detroit (not including soldiers), from which the population has 
increased to about 660,000 for the city and immediate suburbs in the year 1914. 



Population of Detroit by Decades 



Year 


City proper from 
U. S. Census 


City and Suburbs 


From City Manual 


From U. S. Census 


1773 


1,367 
1,660 
1,442 

2,222 

9,124 

21,019 

45,619 

79,603 

116,340 

205,876 
285,704 
465,766 


' 1,770 
2,442 

2,220 

9,192 

25,000 

274,500 
374,000 
515,414 

614,486 
660,000 


3i8,967 
500,982 


1810 


1820 


1830 


1840 


1850 


1860 


1870 


1880 


1890 


1900 


1910 


1913 . 


1914 





The rate of increase in population of Detroit has been steady and at times 
rapid, the periods of greatest growth being from 1880 to 1890 and from 1900 to 
1910. Between these last census dates the growth was 63% for the city proper 
and 57.1% for the city and suburbs. From 1910 to date the increase has been at 
substantially the same rate as the previous period just mentioned, based upon 
the best obtainable city information. 

Comparison with Growth of Other Cities 

In order to appreciate more clearly this growth, a comparison is here shown 
by curves plotted for Detroit, Cleveland, Buffalo, Cincinnati and Milwaukee. 
These cities have been selected as being comparable by reason of location, size 
and general characteristics. The curves show that Detroit follows the same 
general growth through decade periods to 1900, and from 1900 to 1910 Detroit 
has outstripped all of the other cities except Cleveland, which it is rapidly over- 
taking in total population. 
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Growth in Area of Detroit 

The growth of cities varies greatly, due to their geographical situation, topog- 
raphy and surroundings. New York (Manhattan Island) and San Francisco 
are restricted by large bodies of water and Pittsburgh by high hills and ridges. 
These two types are quite different from such cities as Detroit, Buffalo, Cleve- 
land and Milwaukee, where the available area extends without restriction except 
in one direction. The map on the following page shows the city limits of Detroit 
at different periods. 

From 1857 to 1875 the city limits comprised an area with a frontage on the 
river of about four miles, and extending north from the river about three miles. 
From that time to the present additions have been made resulting in a city 
lengthened along the river front to about 12 miles and extending at right- 
angles to the river along Woodward Avenue about five miles. 

At the present time, from a transportation standpoint, the adjacent districts, 
such as Highland Park, Hamtramck, Grosse Pointe and River Rouge, must be 
taken into consideration. Having these districts in mind, the present extent of 
the area tributary to the traffic lines is 14 to 16 miles long parallel to the river 
and about 7 miles at right-angles to the river. 

Density and Distribution of Population 

The area, population and density are shown in the following table: 

Population Density of the City of Detroit 



Year 


Area in 
square miles 


Population by 
U. S. Census 


Density per 
square mile 


1820 


1.36 

5.26 

12.75 

16.09 
28.35 
40.79 

41.76 


1,442 

9,124 

45,619 

116,340 
285,704 
465,766 

597,468* 


1,060 
1,734 
3,578 

7,230 
10,077 
11,418 

14,310 


1840 


1860 


1880 


1900 


1910 


1913 





* Estimated. 



The statistics of the surrounding suburban districts were not accessible for 
the early periods, and, therefore, the comparisons are confined to the area within 
the city limits. The relation of area to population shows an increasing density, 
usual in cities which have attained the size and dimensions of Detroit. 

The distribution and the growth by districts of this urban population is of 
greatest importance in this present investigation. The results of a study of this 
subject are shown on MAP 3, giving the population of Detroit and suburbs 
by districts. The city proper is divided into rectangles of Yi mile by y^. mile. 
In each rectangle is shown graphically by shaded areas the relative population for 
that section for the years 1904, 1907, 1910 and 1913 ; the population being shown 
in figures on or beside these areas. Similar information has been shown in the 
suburban districts, giving the total for each town on the same scale as for the 
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rectangular areas in the city. It was impossible to obtain data for dividing these 
suburban communities into rectangular areas, so that the shaded areas and figures 
give the total for the whole suburb. 

This distribution of the population of the city of Detroit was compiled by 
the use of city directories, applying residence factors taken from the United 
States Census for each district. These computations were checked against the 
school, state and ward censuses and various other available sources of informa- 
tion. The total population of the city compiled by the above method for 1910 
checked within from 1% to 3% of the United States Government Census. 

The greatest rate of growth is shown in the outlying and suburban districts, 
but a very general increase is apparent in all parts of the city, excepting some of 
the older districts. This is particularly noticeable along the water-front, where 
business is crowding out the residences. The extreme outskirts of the city, 
where street opening and general improvements have not been general, are also 
below the average. The decrease in population of the township of Springwells 
is apparent only, being due to the inclusion of parts of its territory within the city 
limits as extended from time to time. (See MAP page 34.) 

The densest populated area in Detroit lies in the district east of Woodward 
Avenue and bounded generally by Jefferson on the south, Canfield on the north, 
and Mt. Elliott on the east. Within this area the population ranges from 35,000 
to 53,000 per square mile, which is not high for a city of 600,000 people. Farther 
away from the heart of the city the population becomes less dense, decreasing to 
from 15,000 to 20,000 per square mile, and in the suburban residence districts 
much lower. Within the limits of the present town of Highland Park the 
population is about 5,000 people per square mile; Hamtramck being nearly 6,000 
per square mile, and the other suburbs somewhat less. These densities are not' 
unusual but are representative of conditions in most American suburbs of this 
class. 

The most striking characteristic of the population of Detroit is its markedly 
regular distribution as compared with other cities. Another predominating 
feature is the large number of individual detached homes. 

Roughly speaking, 70% of the population of the city is included within the^ 
belt line railways, or what we have termed the "girdle of factories." The future 
growth of the city must be looked for in the outlying and suburban districts and 
in a change in the nature of the older residence districts where already individual 
homes are being replaced by the erection of apartment houses. 

These facts regarding the growth, distribution and density of population 
are closely connected with the development of the main lines of traffic. The 
quality and extent of service on the traffic lines in turn affects the distribution of 
the population. 

Industrial Growth 

The first manufacturing census of the United States was taken in 1899, and 
additional censuses in 1904 and 1909. The labor department of the State of 
Michigan took a similar manufacturing census in 1913 for the city of Detroit. 

The following tables, based on the above authorities, show statistics for the 
city of Detroit, giving the value of various articles manufactured and also manu- 
facturing statistics of Detroit compared with 4 other cities of similar type and 
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approximately the same size. These show that Detroit in 1899 had manufactured 
products of less value than any of these cities. By 1909, however, the value of 
Detroit's manufactured products had increased in amount beyond all except 
Cleveland. The rate of increase in Detroit from 1899 to 1909 was 188%, Cleve- 
land in the same period increasing only 95%, Buffalo 107%, Milwaukee 88%, and 
Cincinnati 37%. 

Of this total increase in the value of manufactured products for Detroit, 
36% was in automobiles and automobile accessories, the money value rising from 
practically nothing to $60,000,000 in the 10-year period. The 1909 census also 
shows that Detroit produced approximately 24% of the total value of all auto- 
mobiles manufactured in the United States. In 1913 the total manufactured 
products of the city were valued at $410,000,000, of which $208,000,000 repre- 
sented automobiles and accessories, this being 52% of the money value of the 
entire automobile output of the United States. 

The stability and permanence of the automobile industry must therefore be 
given serious consideration in any estimate of the future growth in commercial 
importance and population of Detroit. 

Statistics of Manufactures in Detroit 





Number 


Total 


Census 
year 


of es- 
tablish- 
ments 


persons 
engaged 


1909 
1904 
1899 


68 
19 


17,437 
2,191 


1909 


37 


4,374 


1904 


23 


2,199 


1899 


17 


883 


1909 
1904 
1899 


72 
28 
18 


2,152 
1,374 


1909 
1904 
1899 


215 
125 
106 


10,212 
7,194 


1909 
1904 
1899 


33 

24 
22 


2,528 
2,119 
1,664 


1909 


18 


838 


1904 


19 


618 


1899 


20 


539 


1909 
1904 
1899 


59 
30 
43 


2,322 
1,166 


1909 
1904 
1899 


74 
42 
34 


4,289 
3,189 


1909 


29 


983 


1904 


11 


486 


1899 


16 


417 



Capital 
invested 



Salaries 

and 

wages 



Value 

of 

products 



Automobiles and parts . . 



Brass and bronze products. 



Copper, tin and sheet iton 
products 



Foundry and machine shop 
products 



Furniture and refrigerators . . . , 



Liquors, malts, etc. 



Lumber and timber products. 



Patent medicines and druggists' 
preparations 

Slaughtering and meat packing 



$28,928,000 
3,447,000 



7,306,000 
3,430,000 
1,039,000 

3,890,000 

1,274,000 

294,000 

20,434,000 

9,003,000 

12,223,000 

3,203,000 
2,496,000 
1,420,000 

5,208,000 
3,977,000 
2,800,000 

4,608,000 
1,435,000 
1,444,000 

10,179,000 
7,912,000 
3,693,000 

3,340,000 
1,251,000 
1,185,000 



$11,402,000 
1,127,000 



2,510,000 

1,197,000 

418,000 

1,009,000 
603,000 
155,000 

6,241,000 
4,191,000 
4,724,000 

1,443,000 

1,000,000 

679,000 

745,000 
541,000 
390,000 

1,254,000 
661,000 
614,000 

3,181,000 
1,721,000 
1,374,000 

571,000 
279,000 
238,000 



$59,536,000 
6,240,000 



12,297,000 
5,682,000 
1,633,000 

3,534,000 

2,258,000 

655,000 

18,296,000 
13,647,000 
12,714,000 

3,762,000 
2,624,000 
1,865,000 

4,942,000 
3,272,000 
2,593,000 

6,110,000 
2,167,000 
2,204,000 

11,558,000 
9,423,000 
6,176,000 

12,850,000 
5,350,000 
4,080,000 
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Comparative Statistics of Manufactures and Industries 





Census 
year 


Nimiber 
of es- 
tablish- 
ments 


Persons 
engaged 


Expressed in thousands of dollars 


Capital 
invested 


Salaries 
and wages 


Value of 
products 


Value 
added by 
manu- 
facture 


Detroit 


*1913 
1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 

1909 
1904 
1899 


2,534 
2,036 
1,362 
1,259 

2,148 
1,616 
1,350 

1,753 
1,538 
1,478 

1,764 
1,527 
1,419 

2,184 
2,171 
2,454 


156,687 
95,841 
55,718 

98,686 
72,362 

61,246 
50,390 

68,933 
49,843 

72,488 
68,954 


190,125 
91,038 
67,224 

227,397 
156,321 
101,243 

193,041 

137,023 

95,740 

219,391 
161,494 
105,504 

150,254 
130,272 
103,464 


58,267 
28,684 
20,043 

63,559 
41,749 
31,971 

38,074 
27,164 
19,107 

40,842 
26,646 
21,407 

43,860 
36,467 
29,541 


410,000 

252,992 

128,247 

88,366 

271,961 
171,924 
139,356 

218,804 
147,378 
105,627 

208,324 
137,995 
110,854 

194,516 
166,059 
141,678 


122,774 
61,666 
41,359 

117,046 
74,346 
62,891 

82,266. 

59,011 

39,688 

87,703 
66,892 
51,160 

92,584 
82,801 
70,287 


Cleveland .... 


Buffalo 




Cincinnati 





' Estimate State Labor Department of Michigan. 
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PRESENT STREET CAR SYSTEM 
General Conditions 

The first effort toward public transportation in Detroit was instituted in 
1847 with an omnibus line on Jefferson Avenue. This was a financial failure, 
but in 1853 the line was reestablished. The population of the city of Detroit at 
that date was given by the United States census as 41,375. 

The first street cars were introduced in 1863 and were horse drawn. From 
this time on additional horse cars were added until 1893, when the period of 
electrification commenced. Since that date the overhead type of direct current 
street railway equipment has progressed through the usual stages until to-day 
Detroit is operating double truck, pay-as-you-enter cars on its principal lines. 

The present entire street railway system of the city is operated by the Detroit 
United Railway under a unified management. This company also owns, con- 
trols and operates the various interurban lines entering the city of Detroit. The 
history and growth of the various city lines is not pertinent to this investigation 
other than as a matter of record, except in so far as some of the peculiarities 
and limitations of the constituent companies are retained in the existing system. 
The following "family tree" shows the constituent companies forming the Detroit 
United Railway and the date of their incorporation and consolidation. 

Limitations of Constituent Companies 

The continued existence of different rates of fare and different transfer 
privileges on various lines is detrimental to the general service, as tending to 
divert traffic from its normal channels and to crowd parts of certain lines. There 
is also a continuation of occasional indirect routings of cars in order to avoid 
running them over the "3c lines," and complicated questions of expiring fran- 
chises, affecting in some cases only portions of certain tracks. 

After examining these features of the existing system, it appears that no 
permanent, adequate rerouting or extension of the street car lines can be made 
without eliminating these questions. 

The recommendations in Part I are based on a uniform system of fares and 
transfers, and the utilization of tracks on various streets, interconnections and 
additions without regard to the present limitations upon fares, transfers or 
franchises. 

Present Car Routing 

The principal street car lines in the city of Detroit follow substantially the 
main thoroughfares, mentioned previously in the discussion of the city. This 
gives a system of converging lines, centering approximately at the City Hall, 
and a smaller number of cross-town lines operating on the east and west streets. 
There are 20 principal lines of street cars in the city system and 8 interurban 
lines. The 20 principal lines are further subdivided into various routes, some 
lines having as many as 25 different routes. 
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The term route is applied to the special portion of the various lines over 
which certain cars operate in making their round trip. 

The statement on page 41 gives in tabular form the 20 lines, together with 
the length of each main route, the number of routes included in each line, the 
car trips per annum, the passengers per mile of single track, and the total number 
of passengers carried, for the years 1913 and 1914, from which the relative im- 
portance of the various lines is readily noted. 

By referring to MAP 1 it will be seen that 14 out of the 20 above men- 
tioned lines pass through the heart of the city. Of these, the heaviest and most 
important are the Woodward, Michigan, Jeflferson, Fourteenth, Fort and Baker 
lines. By reference to MAP 5 the location and detailed routing near the heart of 
the city can more readily be followed. So far as the present traffic conditions 
are concerned, all the street car lines may be grouped into four classes : 

1. The outlying, cross-town and connecting lines which do not enter the 
center of the city; 

2. The lines which run substantially north and south through the con- 
gested district; 

3. The lines which run generally east and west across the congested 
district ; 

4. The interurban lines which enter the congested district from all 
directions. 

Outlying and Crosstown Lines — Crosstown, Grand Belt (Junction 
Avenue), South Chene, Springv^ells, Third Street Depot, Victor 

These lines at present perform the general function of a transfer between 
the various radial lines which they intersect, or give some special service in 
carrying traffic from outlying parts of the city to groups of factories. Belle Isle, 
or other localities. This group of lines carried 33,620,467 passengers in 1914. 

Of these lines the most important is the Cross-town, which carried 28,469,966 
passengers in 1914, of which 15,261,453 were non-revenue, this line being essen- 
tially a transfer line across the city and also operating north and south through 
the east portion of the city to the approach to Belle Isle bridge. 

The other lines in this group are of minor importance so far as bulk of 
traffic is concerned. 

The Victor line supplies principally a rush hour service to accommodate the 
factory workers in the northeast part of the city. 

The Grand Belt is a new line north and south on Junction Avenue, at present 
operating from Fort Street to Warren Avenue, giving a transfer service north and 
south through the extreme southwestern part of the city. The line has been in 
service only a short time but the initial traffic has been so heavy as to indicate that 
it will develop into, a useful connecting link between the streets mentioned. 

Lines Running North and South Through Congested District — Brush, 
Fourteenth, Hamilton, Jefferson, Trumbull, Warren, Woodward 

The term "congested district" refers to the general territory from the river 
to Grand Circus, and from Second to Brush Street. 

This group of lines carried a total of 145,836,222 passengers (including 
transfers) in 1914. This does not mean that this number of passengers were 
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carried across the congested district, but it shows the importance of the lines in 
general terms. 

Practically all of these lines at some part of their passage through the con- 
gested district (see MAPS 1 and 5) run on Woodward Avenue or Griswold 
Street. These lines in nearly all cases carry the north and south traffic not only 
to the center of the city but down to the river front, reaching the various boat 
landings and other important points in this part of the city. 

Lines Running Generally East and West Across the Congested Dis- 
trict — Baker, Fort, Harper, Michigan, Michigan Central Depot, 
Myrtle, Sherman 

These lines can be fairly classified only under the above heading on account 
of their running generally east and west and crossing the north and south group 
in the heart of the city. The individual characteristics of the lines are quite 
distinct, the Michigan line, for instance, running from the extreme north- 
western portion of the city southeasterly via Michigan Avenue to the City Hall, 
and thence via Gratiot to the extreme northeastern limits of the city. 

The Fort Street line on the other hand extends from the extreme south- 
western portion of the city at the River Rouge almost due east along Fort Street, 
through Cadillac Square, and thence a portion of its service is carried easterly 
to the district near the Belle Isle bridge. 

The other lines approach from various directions, and either loop down- 
town or cross to some other district on the opposite side of the city. 

These lines carried 130,553,415 passengers (including transfers) in 1914. 
Here again it must be noted that all of this traffic was not carried across the 
center of the city, but the figures give the relative importance of this group of 
lines. 

Interurban Lines Entering the Congested District from Various Direc- 
tions — Pontiac Division ; Flint Division ; Orchard Lake Division ; 
Wyandotte Division; Detroit, Jackson & Chicago Railw^ay; De- 
troit, Monroe & Toledo Shore Line Railw^ay; Rapid Railway; 
Rapid Railway — Shore Line Division 

These lines enter the city from nearly every direction, passing over the main 
thoroughfares and looping on various streets in order to pass the common trans- 
fer and waiting station at Griswold and Larned Streets. (See map on a following 
page.) The service on these lines is by means of heavy interurban cars, and in 
some cases by two car units. The frequency of service during the rush hour 
on the different lines varies from 10 minutes to one hour. These lines perform 
a valuable function in connecting the city with a very widely distributed inter- 
urban district, and also run a through service to cities of considerable size. 

Equipment 

The rolling stock passenger equipment of the Detroit United Railways' city 
lines consists of the following: 
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CITY PASSENGER CARS. 

Single truck, closed 300 

Single truck, open 187 

Single truck, PAYE 199 686 

Double truck, closed 50 

Double truck, open — 

Double truck, PAYE 572 622 

Total 1,308 

The rolling stock in general use on the principal lines, such as Woodward, 
Michigan, Jefferson, Hamilton, Fort and Trumbull, consists of double truck, two 
motor, pay-as-you-enter cars, seating from 40 to 46 passengers and provided with 
the usual large platforms for loading purposes. These cars are heated with hot 
air heaters and the air brake equipment is operated entirely from storage tanks 
on the cars, which are recharged usually at the end of each round trip. The cars 
are fitted with cane seats and are provided with folding steps, which are raised 
when the exit and entrance doors are closed. All cars are built for single end 
operation. In general, the bodies of these cars are of wooden construction. On 
various lines of lesser importance and on some lines of considerable importance, 
such as the Fourteenth, Sherman and Crosstown lines, most of the equipment 
is of single truck cars of various types of construction and of seating capacities 
varying from 28 to 50. On other lines the equipment is of a mixed character, 
some being modern pay-as-you-enter cars and others of the above mentioned 
older type. In general, about half of the equipment is double truck, modern type, 
pay-as-you-enter cars in good operating condition; the balance, while generally 
serviceable, is not adequate to handle the rush hour traffic on some of the lines 
on which it is still used. Some of the older cars are in bad condition.- 

The track and roadway are in good condition in the congested district on the 
principal lines, but on the less important lines and in outlying streets their con- 
dition is poor. The present standard construction consists of 91# T rail, on 
white oak ties embedded in concrete. The special work consists of 114# grooved 
rail of a modern hard center type. The overhead construction consists of 00 
round copper trolley wire. 
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PRESENT TRAFFIC CONDITIONS IN DETROIT 

The general traffic conditions in Detroit, in so far as the periods of travel 
throughout the day are concerned, are in many respects characteristic of most 
American cities. From midnight to 5 :00 A. M. travel about the city is very 
light, except for special groups of night shift employees leaving factories about 
midnight and for whom a separate "tripper" service is provided. Commencing 
at 5 :00 A. M., and in some cases slightly earlier, the movement of workmen on 
the various lines gradually increases up to about 6:30 A. M. and ends about 7 
A. M. This is followed by the usual morning business movement to the retail 
stores and office district. 

In the period between this morning travel and the evening rush hour, traffic 
is of a mixed nature, varying somewhat with the season of the year and without 
marked characteristics, except the discharge of the afternoon shift at some of 
the larger factories, which requires a special "tripper" service from about 3 :00 
to 4 :30 P. M. The evening rush period occurs from 4 :30 P. M. until 6 :00 P. M. 
There is a further large movement during the evening when the amusement 
crowds are handled. 

In addition to these usual daily phases, there is a considerable seasonal 
change in the number of passengers to be handled to and from the boat landings 
along the river and a still more fluctuating and irregular demand for service to 
Belle Isle. The traffice to the last mentioned point is considered under a separate 
heading. 

The general traffic conditions at other than the rush hours are not at present 
difficult to handle satisfactorily with the existing system, except that certain 
extensions into districts not now served should be added (see MAP 2) and cer- 
tain increases in service to meet special conditions should be provided. These 
are included in our recommendations. 

Rush Hour Traffic 

The rush hour traffic conditions, however, present an entirely different 
aspect and one which will require radical treatment in order to make them satis- 
factory to the traveling public. 

As previously stated, Detroit is of a semicircular type with radial traffic 
arteries, the direction of traffic being principally to and from the heart of the city 
and the river front, and to and from the generally semicircular belt or girdle of 
factories. The residence portion of the city, which forms the morning; starting 
point and evening terminus of the 'average passenger's daily trips, lies principally 
between the center of the city and the girdle of factories, with a residence dis- 
trict rapidly building up beyond these limits. The result of the relation of these 
parts of the city is the passage of a large proportion of the total rush hour move- 
ment to and from and across the center of the city. 

The suggestion has been made of possible relief by belt. or cross-town lines, 
to provide routes which will carry people to and from their homes and places of 
employment without passing through the general center of the city. 

It is obvious that a large proportion of those whom such belt lines would be 
expected to divert from the, congested area would be the,, factory employees en- 
gaged in the girdle of factories to which we have referred. As a rule, in other 
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cities where they have been tried, belt lines have not been successful, except in 
limited territory and to perform a special service. 
Distribution of 45,611 Factory Employees 

We made an investigation of the distribution of factory employees, com- 
prising all of the principal types of active industries in the city, by examining 
the address lists of 11 groups of factories. On MAP 8 the location of each of 
these 11 factory groups is indicated by large figures surrounded with a circle. 
The city area is shown divided into 1 mile squares, and from the address lists of 
the employees in the various establishments the residences of 45,611 employees 
have been located in the various 1 mile squares. In each square are shaded areas, 
numbered on the left from 1 to 11, which represent graphically the number of 
employees living in each square mile and working at the factory group designated 
by the number at the left hand end of this shaded area. The figures on the right 
of these areas give the same information numerically. 

It will be seen at once that while a considerable proportion of factory 
workers live within walking distance of their place of employment, the great 
majority are scattered over practically every section of the city. 

This general distribution is due in part to the fact that different members of 
one family have diverse occupations and places of employment, no one home 
location being convenient to all. In Detroit there is also a constant shifting from 
one factory to another as the forces of the plants are frequently increased or 
decreased. 

The following table shows the estimated number of the 45,611 factory 
workers who walk, the number who ride without passing through the central 
district, and the number riding or transferring through the central congested 
district of the city : 

Classified Movement of 45,611 Factory Workers 



No. of 
Factory 
Group 


Number op Workers Who Reach Their Place 
OF Employment by: 


Remare 


Walking a maxi- 
mum distance of 
one mile 


Car lines through 
congested district 


Car lines outside 
congested district 


Total 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 


2,542 

2,129 

1,652 

660 

1,902 

1,113 

850 

1,259 

150 

247 

370 


3,800 

1,648 

1,058 

2,595 

501 

905 

127 

195 

500 

555 

170 


8,899 

3,099 

2,358 

1,744 

2,064 

859 

. 768 

282 

444 

' " 166 


15,241 
6,876 
5,068 
4,999 
4,467 
2,877 
1,745 
1,736 
1,094 
802 
706 


00 

j 

1 


Total... 
Percent . 


12,874 
28.2 


12,054 
26.4 


20,683 
45.4 


45,611 
100 


Classified Movements of Total Factory Workers in Detroit in 
1913, Based on Ratios Shown by Above Table 


City of 
Detroit 
1913.... 


35,250 


33,000 


57,750 


125,000* 



• Estimated total number of peraons engaged in manufacturing industries exclusive of hand industries. 
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The figure of 125,000 factory workers for the city of Detroit for the year 
1913 is estimated from the State Labor Commissioner's report for 1909. 

Assuming that the various factories selected in making up the above table 
are fairly representative of the whole city and dividing the above 125,000 workers 
into the same three classes, the indications are that approximately 33,000 factory 
workers pass through the heart of the city in the morning and evening. 

A further check upon this transfer of factory workers through the heart of 
the city, to indicate whether or not they are concentrated upon particular lines 
or have a very general distribution, is shown by the following street corner 
count, which was made in the early morning hours when the vehicle and pedes- 
trian traffic is practically absent from the streets in and about the City Hall. 



Street Corner Count of Transfers in and Near Cadillac Square and City Hall 

from 5:30 A. M. to 7:00 A. M. 

This count is only a general indication of relative figures as at times the 
transfer was so heavy it became impossible to trace all the passengers 
accurately. 

TO FROM 

Woodward North Fort West 212 

Fort East 409 

Baker East 454 

Michigan East 1,233 

Sherman East 106 

Sherman West 167 

Harper West 60 

Fourteenth West 23 

Fourteenth East 1 

West Warren 1 

2,666 

Jefferson South Myrtle South 7 

Harper West 16 

Woodward South 1 

Sherman East 51 

Sherman West 57 

Fourteenth West 67 

Fourteenth East 14 

Fort East 570 

783 

Jefferson North Harper West 19 

Sherman West 21 

Fourteenth West 36 

76 
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TO FROM 



Jefferson West Fort West 127 

Fort East 14 



Fort East Trumbull South 1 

Jefferson South 16 



Fort West Myrtle South 38 

Hamilton South 10 

Jefferson South 191 

Trumbull North 9 



Fourteenth East Jefferson South 18 

Sherman East 3 



Fourteenth West Sherman East 11 

Sherman West 44 

Jefferson North 4 

Harper West 13 



Myrtle North Harper West 3 

Fourteenth West 2 

Jefferson North 2 

Sherman West 4 



141 



17 



248 



21 



72 

Sherman West Fourteenth West 58 

Fourteenth East 37 

Harper West 11 

Jefferson West 16 

122 

Sherman East Fourteenth East 7Z 

Sherman South Jefferson South 50 

Myrtle South Fourteenth West 24 

Fourteenth East 3 

Sherman East 21 

Jefferson South 2 

50 
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Myrtle East Fort West 14 

Myrtle West Fort East 79 

Trumbull North Fort East ■ 15 

Michigan Depot Jefferson South 8 

4,446 
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This table shows that practically every line crossing the heart of the city 
contributed to the loading of every other line, and that the heaviest transfer to 
Woodward north was from Michigan, Baker and Fort east; the heaviest transfer 
to Jefferson south from Fort east, and that Woodward north received over half 
of the total transfers. 

Starting from any one group of factories and following the traffic lines of 
the city across MAP 8, it will be seen that no new belt or cross-town line 
would serve a majority of the people in this factory group, but that on the con- 
trary the easiest and quickest route in most cases from their homes to their 
place of employment is directly through the center of Detroit. It is also true 
that during the rush hour more frequent service is given on these heavy lines 
than could possibly be maintained on any special belt system. 

Conflicting Crossings Causing Traffic Congestion 

For purposes of analysis the traffic in the congested district may be divided 
into three classes : 

1. The lines running north and south, or those on Woodward, Griswold and 
parallel streets; 

2. Those running east and west, or cross-town lines, crossing and inter- 
secting the former at right-angles ; 

3. The interurban lines which run in all directions from the center of the 
city. 

In addition to the above three classes there are irregular "tripper" routes 
which loop in the center of the city and cross back and forth through the general 
congestion. 

A study of DIAGRAM 9, which shows the scheduled cars per hour on 
various streets between 5 :00 and 6 :00 P. M., develops very plainly the reasons 
for a large part of the traffic congestion. The schedules and passenger traffic 
figures for the year 1913 have been used in this and other diagrams as repre- 
senting a more normal year than 1914. The 1914 figures were not obtainable 
until just upon going to press and they have been inserted only where valuable 
for comparison. 

It will be noted on DIAGRAM 9 that the lines included in class 1 above 
show a car frequency per hour of 167 cars north bound and 167 south bound on 
Woodward Avenue at State; 205 south bound and 189 north bound at Michigan 
and Fort, and 181 cars in each direction at Congress, Larned and Jefferson. 
This very heavy traffic is opposed by the conflicting traffic on the above named 
cross streets amounting to 116 west bound and 45 east bound cars per hour on 
State Street, more than 100 cars per hour in each direction on Michigan and 
Monroe, 52 west bound and 56 east bound cars per hour on Fort, and 85 west 
bound and 42 east bound cars per hour on Jefferson. 

A similar severe crossing congestion is evident on Griswold, amounting to 
89 south bound and 126 north bound cars per hour at State and Michigan, and 95 
south bound and 132 north bound cars per hour at Fort. These are opposed by 
55 west bound and 105 east bound cars per hour on State, 132 west bound and 
124 east bound cars per hour on Michigan, and 58 west bound and 62 east bound 
cars per hour on Fort. Interference on Griswold is further aggravated by a 
large number of cars turning in and out of various lines, which constitutes at these 
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points a worse interruption to traffic than a right-angle crossing. The congestion 
at the corner of Grand River and Griswold is particularly bad, due to the large 
number of cars passing, and also to the non-clearance curve into Grand River 
from Griswold. This curve should be rebuilt for proper clearance. 

The interurban lines which enter the congested district from all directions 
over the main radial thoroughfares constitute a special and very annoying inter- 
ference out of all proportion to the frequency of car operation. This is due in 
part to the large size of the rolling stock used, but more particularly to the fact 
that they turn in and turn out of the crowded avenues in an awkward manner, 
and that the necessity for loading practically all their passengers at one point in 
front of the interurban waiting-room seriously interferes with the operation of 
the regular cars. 

At the present time the cars bipgin blocking first on Michigan east bound, 
backing up usually for several blocks, and in case of large depot or baseball 
crowds the condition is very much worse. This is followed by congestion and 
lining up of south bound cars on Woodward between Grand Circus and the 
river, followed a little later by a similar blocking of the north bound Woodward 
cars. The same condition exists on both the north and south bound tracks on 
Griswold, and is an almost daily occurrence from Jefferson to Grand River. On 
both Fort and Jefferson there is also a general choking of car movements at some 
period during the evening rush hour. On State at Woodward and in Pingree 
Square there are frequent blockades of less degree. Other blockades and delays 
occur at different points from various causes, but all of the above mentioned in- 
terferences result in a general slowing up of the car movement to such an extent 
as to greatly reduce the capacity of the system and to seriously inconvenience the 
public. 

Stopwatch observations of the time of all cars in the evening rush period on 
Woodward from the south side of Fort to the north side of State, taken on various 
days, show that every car is delayed fully one minute by the crossing interferences, 
or expressed in another way, the running time is increased 50% over what it 
should be were there no such interferences. A similar and even worse condition 
was disclosed by like observations on Michigan and Gratiot between Wayne and 
Library, where the excess time required east bound was nearly four minutes, or 
over 100% additional running time, while the west bound cars showed a similar 
condition but were not as much delayed. The various crossing delays are cumu- 
lative and the observations throughout the congested district show that the time 
so lost is a very serious matter. The following table gives the numerical results of 
these time observations: 
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Table of Time Delays Resulting from Crossing Interferences in Congested 
District During Evening Rush Period 

Woodward Avenue Cars Northbound 



Unobstructed 


A 


Obstructed 


B 


Average unobstructed running time 
from south side of Fort St. to 
south side of State St. . . 


50.8" 
28.8" 

40.4" 


Average running time from south 
side of Fort St. to north side of 
State St. and loading time at Fort 
St. and State St. of all cars in 
pveninff rush hour Dcriod 


2' 59" 


Average loading time at Fort St 

Average loading time at State St. 

and time of unobstructed crossing 

of State St. . . . 






Average Total time 


2'0" 




.. 2' 59" 


Average time of delay 




59" 










Michigan and Baker Cars Eastbound 


Unobstrticted 


A 


Obstructed 


B 


Average running time from Wayne 
to Farmer St 


147" 
81" 


Average running time from Wayne 
to Farmer and loading time at 
Shelby, Griswold, Woodward and 
Monroe Sts. of all cars in evening 


7' 42" 


Average loading time at Griswold, 
Shelby, Woodward and Monroe Sts. 




Average Total time 


3' 48"... 


'''['[[[[[''[[[[[['.'.'.I'.ysA/' 


.. 7' 42" 


Average time of delay 








Michigan and Baker Cars Westbound 


Unobstructed 


A 


Obstructed 


B 


Average unobstructed running time 
from Farmer to Washington St... . 

Average loading time at Woodward, 
Griswold, Shelby and Washington 
Streets 


120" 
72" 


Average running time from Fanner 
to Washington and loading time 
at Woodward, Griswold, Shelby 
and Washington Streets in evening 
rush hour period. ... 


5' 8" 






Average Total time 


3' 12"... 


[[ll'.['.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.i'5&' 


.. 5' 8" 


Average time of delay 









Explanation 

Column "A" is the average of a large number of stop watch observations of cars passing through the 
congested district without vehicle or car crossing interference with an average passenger 
loaSng at each stop approximately equal to the average passenger loading at each stop 
of cars observed in column "B." 

Column "B" is the average of stop watch observations of the running and loading time of all cars 
through the congested district. 



Future Traffic Growth 

The car frequencies per hour shown on DIAGRAM 9 represent the traffic 
conditions of the 1913 schedule. It is desirable, however, to approximate the 
future volume of traffic in Detroit in attempting to lay out a suitable plan of 
relief. 
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The total street car revenue passengers per capita in Detroit and its suburbs 
have increased from 198 per annum in 1904 to 340 per annum in 1913, an increase 
of 71.8%. This increase has been quite regular with the exception of a slight set- 
back in 1908, and in 1914 the revenue rides per capita dropped to 333, the de- 
crease being probably due to business conditions. (See diagram following 
page.) 

The history of other Amercian cities shows that on reaching a population of 
from 700,000 to 800,000, the rides per capita do not increase at the same rate as 
formerly. It is, however, safe to predict that even if the revenue rides per 
capita do not increase there will be a growth in the number of passengers trans- 
ported by the street car lines, due to the continued growth of the city of Detroit, 
and this must be met with larger facilities. 

The present concentration in the limited area of the business district is, we 
believe, a firmly fixed characteristic of the city, and this district will continue 
to be the terminus or the transfer and passing point of a large proportion of the 
additional passengers who will have to be handled. 

There is notable building activity northward along Woodward, consisting 
of retail stores and office buildings, and around Grand Circus, consisting of large 
modern hotels and office buildings. The further progress northward of this de- 
velopment is probable, and a similar growth east and west of Woodward on the 
adjacent streets between Grand Circus and Fort is already noticeable. As the 
city grows this business area will expand in various directions and even new 
centers of business activity may develop at a greater distance from the City 
Hall. However, when viewed from the standpoint of the whole city area, this 
expansion will change only in a minor degree the general character of the con- 
centrated congested center of business activity to and from which the great bulk 
of the daily rush hour traffic must be moved. As the three and four story build- 
ings usual in this district are replaced with modern high buildings, the traffic 
congestion will inevitably increase. 

Another condition which will prove a factor in the growth and concentration 
of traffic is the building of apartment houses in districts containing detached resi- 
dences. This will concentrate a large population in a small area and enormously 
increase the traffic tributary to the adjacent transportation lines. At present this 
growth is principally noticeable in the district adjacent to Woodward north of 
Grand Circus and extends more or less all the way to the Grand Boulevard. 

Any plan for traffic relief and extensions should be laid out to meet the im- 
mediate demands and obvious future necessities, combined if possible with as 
great flexibility for extensions, additions and changes as future developments may 
prove necessary. 
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PROPOSED IMMEDIATE RELIEF WITHOUT LARGE EXPENSE 

OR TRACK CHANGES 

Street Collectors 

The introduction of street collectors, as suggested by us early in December, 
1914, has demonstrated the practicability of loading more rapidly than heretofore 
by the simultaneous use of the front and rear doors. A collector in the street 
receiving fares at the front or exit door of the car, and at the same time assisting 
passengers as well as acting as a dispatcher, secures the prompt movement of cars 
upon the blowing of the traffic officer's whistle. By this means a more uniform 
movement of cars is effected, due to their being loaded and ready to start when 
the crossing is clear. 

In congested traffic movements, the question of a few seconds in a single 
operation is vital. The time actually occupied by a car in passing over crossing 
tracks is very small compared to the time required to start and reach the crossing, 
and when to this time is added a delay of some seconds before the car starts an 
unnecessary loss of time occurs, during which the crossing is idle. The ideal 
maximum capacity can be obtained only by moving cars in groups in both direc- 
tions over the crossing on one route, and following these by an immediate move- 
ment of the opposing traffic the instant the rear of the last car has cleared the 
crossing. 

Checks of the loading periods, crossing delays and general car movements 
on Woodward from Jefferson north to Grand Circus, during the evening rush, 
indicate that with the front door collectors now stationed at Fort, State and 
Grand River, the running time has been materially reduced and the congestion 
and blocking of cars very greatly relieved. 

Where the loading is very heavy, it is frequently advantageous to all con- 
cerned to shut off passengers crowding on the first few cars and to dispatch these 
cars rather than delay the whole line to allow a few additional passengers to 
board. This can be done by the street collector, who must cooperate with the 
traffic officer at the crossing. 

The proper handling of vehicle and pedestrain traffic at these crossings re- 
quires that they in like manner move promptly with the traffic signal. The use 
of special police officers for this purpose at State Street and Woodward Avenue 
is of great assistance. 

Platform Changes in Pay-as-you-enter Cars 

A further increase in the loading capacity of the pay-as-you-enter type of 
cars could be made by converting the rail dividing the entrance from the exit 
steps of the rear platform of the car into a removable one. By removing this 
rail at heavy loading points it would be possible to load passengers at three en- 
trances — one in front and two at the rear. This would approximately cut the 
loading time to one-third. 
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Skip Stops and Two-car Units 

All car lines within a city have periods of greatest demand for service, de- 
pending upon the character of service predominating ; that is, whether a transfer 
line or line of originating travel. Obviously, the capacity of any line where the 
principal traffic during the rush hours is in one direction is limited by the number 
of cars which can be operated during this interval. To handle traffic properly, a 
study of two important considerations is necessary — the number and capacity of 
cars, and the scheduled speed. 

Increasing the number of cars to reduce crowding only tends to make con- 
ditions worse, unless scheduled speeds and delays are taken into account. The 
increase of scheduled speed of cars does not necessarily mean an increase in 
hazard, as the scheduled speed can be increased by reducing the number of 
stops. . 

The method of operating two-car units has been successfully tried in a 
number of cities and has resulted in increased capacity. In Denver, Colorado, 
two-car units have been in use for some time and have practically solved the peak 
hour problem. 

The double unit feature enables much better time to be made in congested 
thoroughfares than is possible with a multiplicity of single units, and provides 
from one-third to one-half greater seating capacity. The running time with 
double units has been found to be practically the same. as with single units. 

One of the best examples of the increased capacity which can be obtained by 
the two-car system and skip stops is on the Superior Avenue line in Cleveland. 
On this street, where formerly conditions of bad crowding and congestion of cars 
obtained with the operation of single units, by the introduction of two-car units 
and the reduction of the number of stops from 15 to 9 per mile, the headway has 
been changed from one minute to one minute and a half, and congestion of cars 
on the streets has been eliminated. In 1913, 40% more passengers were carried 
than in 1910, and the capacity of the line is still well under the limit. 

Trailer car or two-car operation has also been used with success in Buffalo, 
Milwaukee, Pittsburgh, Newark and many other places. 

In Detroit, on the principal avenues where recommendations are made for 
trailer car operation with skip stops, especially on Woodward Avenue, it is esti- 
mated that by using a large, light weight trailer car and reducing the number of 
possible stops per mile from about 12 at present to 8, the scheduled speed will 
be raised about 10% and the capacity of the line 50%. 

The introduction of skip stops and trailer cars will considerably relieve the 
present congestion and enable additional traffic to be handled for a considerable 
period. 

Temporary Rerouting 

A serious element of delay at the present time is due to several car move- 
ments which can be partly or wholly eliminated without any additions or altera- 
tions in tracks or switches. 

The north bound Brush Street cars at present routed from Jefferson via 
Woodward to Monroe should be rerouted from Jefferson via Bates Street, across 
Cadillac Square to Farmer, and thence to Monroe. This route is practically as 
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convenient as at present and the removal of these cars from the crossing at 
Woodward and Monroe will be a great relief. 

The south bound congestion on Woodward Avenue during the height of the 
rush hour may be relieved by rerouting some of the Hamilton Avenue cars south 
from Grand River Avenue along Griswold and Shelby to Jefferson, thence to 
Woodward and north as at present. 

The Rapid Railway interurban cars have a very bad routing from Monroe 
across Woodward and along Michigan to Griswold, where they turn south on 
Griswold, crossing and opposing all of the lines at that point. Rerouting these 
cars from Monroe south on Woodward, and making the interurban loop through 
Congress in the same way as the Pontiac and Flint cars, would simplify and 
relieve both crossings. Returning, these cars may pass east on Congress, up 
Bates to Farmer to Monroe, thence as at present. 

The Detroit, Jackson & Chicago line east bound may be rerouted down 
Michigan to Shelby, thence to Jefferson and around the interurban loop past Gris- 
wold and Larned, returning as at present. 

The Orchard Lake line may be run east bound down Shelby to Jefferson and 
loop thence back up Griswold as at present. 

The above changes can be made at once and will give material relief to the 
crossing congestion. 
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PROPOSED COMPLETE REROUTING OF SURFACE CAR LINES 

The reroutings, changes and improvements just described will ' accelerate 
car movements and give material immediate relief, but the present unsatisfactory- 
conditions can be still further relieved, and in a more permanent way, by carrying 
out the comprehensive rerouting scheme hereafter described. 

The following detail plans of rerouting are intended to permanently relieve 
the present crossing interferences; to overcome the downtown congestion, and 
to accelerate car movements throughout Detroit with a minimum change in the 
established car routes. 

Through Lines Instituted in 1895 

The principal and characteristic cross-town routes, such as the Michigan, 
Gratiot, Baker and Jefferson-Grand River, were made up, it is understood, by 
combining in 1895 seperate lines on either side of the city. The condition at that 
time apparently required such an arrangement to relieve the existing congestion. 
The usefulness of this through routing system is limited by the operating capacity 
of the crossings. The limit of the capacity of many of these crossings has now 
been reached and a solution of the problem of present congestion requires that 
the through routing of cross-town lines be reduced to a minimum so as to de- 
crease crossing interferences. 

Traffic Counts 

Commencing about September 1, 1914, and continuing until the latter part of 
December, we had a corps of observefs who rode on all the city car lines, counted 
the passengers and observed other conditions. This work was divided into two 
classes : 

1. The continuous riding of lines from one terminus to another, recording 
the number of passengers loading and unloading at every street corner ; the time 
from point to point ; the number of passengers on the cars at various points ; 
transfer conditions; and a few other special items peculiar to individual lines. 

2. Additional trips on all lines through the congested district extending 
from the river to Grand Circus, and from Second to Randoph. 

The records of these observations are divided into four periods — the first 
from 5:00 A.M. to 9:00 A.M.; the second from 9:00 A.M. to 4:00 P.M.; the 
third from 4:00 P.M. to 6:00 P.M., and the fourth from 6:00 P.M. until mid- 
night. 

The object of the first class of trips was to determine the source, destination 
and general characteristics of the traffic movement on each line. The second 
class of observations, confined to the congested district, were made with the view 
of determining by a larger number of observations all the details of the loading 
and unloading conditions and the proportion of through traffic from one side of 
the congested area to the other. 
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The details of these observations are contained in tabulated form in Appen- 
dices B and C, and are given in diagrammatic form in the following chapter. 

Unnecessary Crossing of Woodward Avenue 

It is quite obvious that the double crossing of Woodward Avenue by the 
Fort Street line in order to loop around Cadillac Square (see MAP 5) is, from a 
standpoint of convenience to passengers, totally unwarranted. If this line were 
turned in a loop on the west side of Woodward at the City Hall (see MAP 5A) 
it would require the present loading point of passengers to be transferred only 
200 feet from Cadillac Square to a point on the opposite side of Woodward 
Avenue. 

The Michigan-Gratiot, Michigan-Mack, Sherman and Baker cars crossing 
Woodward Avenue during the rush hours are crowded and give the superficial 
observer an erroneous impression of the importance of this cross-town traffic. 
Passengers originating east of Woodward Avenue make a practice of crossing 
Woodward Avenue, then walking along Michigan Avenue toward the west in 
order to intercept east bound cars before they have become heavily loaded. This 
tends to exaggerate the apparent necessity of these cars crossing Woodward 
Avenue. 

During the evening rush hour the great traffic movement is away from the 
center of the city. The demand on the foregoing lines, therefore, is for a large 
number of cars moving westward from Woodward toward the ends of the west- 
ward bound lines and east from Woodward toward the ends of the east- 
ward bound lines. The cars needed to supply this heavy demand approach the 
center of the city in a comparatively empty condition. The present arrangement, 
therefore, supplies these excess cars approaching their loading points from the 
wrong side of Woodward Avenue in each case ; that is, under the present routing 
all the heavy car service required to move the evening crowd west from the center 
is supplied from the east side of Woodward Avenue, and the large number of 
cars necessary to move the traffic eastward from Woodward Avenue are supplied 
from the west side, resulting in an absolutely unnecessary crossing of this 
avenue. 

On the next page the traffic diagram, made to show primarily the combined 
traffic on the Michigan, Baker and Sherman lines during the rush period in the 
congested district, indicates that many of the cars now crossing Woodward 
Avenue are quite unnecessary. 

The lowest diagram shows graphically the number of cars passing either way 
during the rush hour at present. The diagram immediately above shows in shaded 
area the total number of such cars which are believed to be actually necessary 
to handle the through traffic. 

The foregoing diagrams disclose the fact that during the evening rush 
period 55% to 65% of the passengers entering or leaving this downtown district 
do not need to ride across Woodward Avenue. During other periods of the day 
this proportion reaches as high a figure as 70%. An analysis of this traffic shows 
that the present through traffic on the different lines does not require more than 
31% to 47% of the number of cars now operated. 

The recommended rerouting hereafter given is based in part on the facts 
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shown on these diagrams, the west bound cars crossing Woodward Avenue being 
reduced from 1 12 to 39, and those going east from 1 18 to 53. 

This rerouting has been made on the basis of actual counting of passengers 
and on further assumptions as to traffic originating in the vicinity of Woodward 
Avenue and carried by the cross-town lines. It was assumed that west bound 
traffic originating between Library Street and Woodward Avenue will load on 
cars west of Woodward, and east bound traffic originating between Shelby Street 
and Woodward Avenue will load on cars east of Woodward. 

To provide facilities for west, and east bound traffic and the actual through 
traffic, the rerouting has arranged for a limited number of cars across Woodward 
Avenue and the balance of the cars are turned on loops before reaching Wood- 
ward Avenue. 

The diagrams further indicate that a through traffic exists on these lines, 
being a proportion of the people entering the districts east bound at Abbott Street 
and still remaining on the cars when leaving at Randolph and Gratiot, and vice 
versa. Provision is made to carry this traffic by a diversion of a portion of the 
car service across Woodward via State Street. 

General Plan of Proposed Rerouting 

The general plan for the proposed rerouting for the entire city is shown on 
MAP 2, which also includes in dotted lines proposed additions and extensions 
to the street car system. 

On MAPS 5 and 5A are shown respectively the present routing and the 
proposed routing of cars through the congested district. The principal routes 
are designated by different symbols and colors. The same designation is used on 
both maps for each line. 

MAPS 2, 5 and 5A do not show the interurban lines within the city limits. 

The proposed complete rerouting of the surface car lines is based upon the 
idea of elimination of unnecessary conflicting crossings by the introduction of 
loops on each side of Woodward Avenue and the continued through running of 
only such a portion of cars from various routes as are warranted by the real 
through traffic. 

On MAP SA the proposed loops are shown by wide solid lines in black, red 
and green. These loops are briefly described as follows : 

The City Hall loop to and from Michigan Avenue is used to turn the Michi- 
gan, Baker, Trumbull, Michigan Central Depot and Sherman cars. A second 
track around the City Hall provides for the north bound Jefferson, Fourteenth 
and Warren lines, which return south bound via Shelby. 

The Fort Street cars loop south of the City Hall, returning via Wood- 
ward, Congress and Wayne to Fort Street. 

There are three loops in Cadillac Square, not including the interurban 
tracks. The first loop is used to turn the Gratiot, Mack and Baker cars from 
Monroe Avenue eastward to Randolph to Pingree Square. The second loop is 
used to turn the Fourteenth, Brush, Harper, Fort and Sherman east lines 
from Monroe eastward to Bates to Library or Lafayette, using the present 
east bound track on Monroe Avenue for west bound operation. The third 
loop is used to turn the Woodward and Hamilton cars via Congress and Bates 
through the west end of Cadillac Square, turning back on Woodward north 
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bound. The necessary portion of Woodward and Hamilton cars are continued 
down Woodward to the river, looping via Atwater and Bates, or run to Third 
and Jefferson, as necessary. 

A continuation of the through service north of the City Hall via State Street 
and south of the City Hall via Congress and Lamed Streets, restricted to the 
absolute needs of the legitimate through business, is provided. 

In the east end of Cadillac Square is provided an interurban transfer, con- 
sisting of tracks inside of the looped tracks just mentioned, the plan being to 
divert the interurban cars entirely from the congested area about the City Hall, 
as will be described in detail later and as shown on MAP lOA. 

The proposed loop system occupies less space through the center of Cadillac 
Square than the existing looped tracks, the removal of which is contemplated. 
The present clearance from the curb on either side of Cadillac Square to a car pass- 
ing on the present loop is 27 feet ; this clearance will be increased to 41 feet 6 inches 
at the west end and 38 feet 4 inches at the east end, whatever obstruction the cars 
may form being confined to the middle of the Square, leaving wide and ample 
vehicle space, which is much more available than under the present arrangement, 
and at the same time utilizing the central space for a convenient and safe pas- 
senger transfer area. 

DIAGRAMS 9 and 9A show the car frequencies in the congested district 
for the present and proposed routed systems. The width of the black bands 
show the relative number of cars per hour on the various streets during the even- 
ing congestion as taken from the maximum 1913 schedule. The figures show 
numerically the same facts. The arrows indicate direction of cars. 

The diagram of present routing shows more than double the number of 
crossing interferences than the diagram of the proposed system. The rerouted 
plan reduces the number of crossing interferences to a minimum. 

The Jefferson line throughout its route in both directions under the rerouted 
plan will have opposing car crossings reduced about 50% from the present condi- 
tion; the Michigan line 56%, and the Woodward line 75%. 

The rerouted plan will give exactly the same car service to and from the 
center of the city, on the various lines, as at present and include a system of 
through cars on the principal lines in proportion to the legitimate through traffic. 
The rerouting plan adheres as far as possible to a continuous one way move- 
ment of cars. Any diversion from a given route is turned off in the direction of 
the traffic. It further secures as equal a distribution of the cars on the various 
main thoroughfares as possible. 

The detailed track spacing, curves and switches, particularly in the Campus 
Martins (the space in front of the City Hall) and Cadillac Square are arranged 
to coordinate the vehicular, pedestrian and car movements with the least inter- 
ference. 

On MAP 6 are shown the tracks as they will appear when all the changes 
contemplated in the rerouting recommendations herein made are completed. 
The direction of the various car lines is indicated by arrows placed centrally in 
the tracks. The light dashed lines with arrows indicate the suggested vehicle 
routes to give the greatest freedom of movement for all classes of traffic. Curb 
high loading platforms are suggested in Monroe Avenue between Randolph and 
Woodward for the safe handling of passengers on the west bound inside looped 
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track. The plan requires increasing the distance between the two existing tracks 
in Monroe Avenue in order to provide space for these loading platforms. A 
similar platform for the Fort Street loop is shown near the fountain at the corner 
of Fort Street and Woodward Avenue. A waiting-room for interurban pas- 
sengers is indicated in the center and eastern end of Cadillac Square. 



62 



TRAFFIC DIAGRAMS, ORIGIN, DESTINATION, AND 
CAR LOADING 

On the following pages are shown diagrams presenting graphically the in- 
formation obtained by traffic observations and which is presented in tabular form 
in Appendix C. Diagrams are given for each important line, the smallest outlying 
lines only being omitted. These diagrams are of the same general form and 
vary only in unimportant details. The information thus shown is of two classes : 

A. The distribution of the loading and unloading by streets and dis- 
tricts. 

B. The observed passengers on cars for various districts and periods 
of time. 

The information in Class "A" is plotted for each street in each direction and 
shows the total number of passengers per annum (1913) boarding and alighting. 
These ordinates are plotted from the figures given in the tables of Appendix C 
in the two extreme righthand columns. The abscissae show miles of line, and the 
actual distances from point to point may be obtained by use of the "Scale in miles." 

The information in Class "B" is plotted on the same horizontal scale as 
Class "A", the vertical scale showing the number of passengers on board the cars 
at any point. These figures are derived from the same observations as the tables 
shown in Appendix C. 

In general, the curves of car loading show: 

1. The average passengers on cars during the rush period, which is 
in the morning or evening, depending upon the character of the line. 

2. The average passengers on cars in the maximum hour during the 
rush period in the congested district. 

3. The maximum passengers on cars in the rush period in the congested 
district. 

4. The average seating capacity for the cars in use. 

These diagrams are based upon observations extending over the period of 
this trafific survey (September 1st to December 15, 1914) and represent fair aver- 
age conditions. 

A study of these diagrams develops certain general facts, which may be 
briefly summarized as follows : 

1. The predominant loading and unloading in the delivery district near 
the City Hall. 

2. The heavy transfer from all intersecting lines to the cross-town lines. 

3. The marked transfer from all lines to all other lines at each transfer 
point. 

4. The heavy car loading on both sides of Woodward on lines crossing 
the delivery district. 
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5. The change of load on these lines in the congested district. 

6. The heavy loading of cars on certain outlying lines when sudden 
traffic demands exceed the schedule from the delivery district. 

7. The number of passengers standing for long distances over consider- 
able periods of time. 

8. "The very crowded condition of cars on many lines in the congested 
district during the rush period. 

Woodward Lines 

The Woodward lines north bound show about 56% of the passengers loading 
between the depot and the river and Grand Circus, and a very slight unloading in 
this district except at Jefferson Avenue, which is a transfer point to the important 
Jefferson line. Between Grand Circus and the cross-town lines the loading 
and unloading is fairly equal and of a very considerable volume. The heavy 
transfer at Forest and Warren is very noticeable. Another important unloading 
district is between Hendrie and the Boulevard, where the unloading consists 
largely of factory workers employed in the district located along the Belt Line 
Railroad. The unloading between this point and Highland Park is heavy and 
comparatively even for the various districts, while the loading in the same section 
is comparatively small. The largest unloading point is at the Ford plant in 
Highland Park, where 17.2% of the total north bound traffic alights. A very 
considerable unloading takes place between the Detroit Terminal Railroad and 
Log Cabin. 

The south bound diagram shows similar characteristics to the north bound, 
except that the passengers loading and unloading at different points are generally 
reversed. A striking difference, however, is the much greater unloading south 
bound at Michigan Avenue than the corresponding loading north bound at this 
point, indicating that the destination of the south bound passengers is quite 
definite and that north bound the passengers board from a more widely distributed 
area. 

Marked characteristics of this line are the very large loading and unloading 
in the congested district; the comparatively even loading and unloading between 
that point and Highland Park, and the very heavy loading and unloading at the 
Ford plant in Highland Park. 

The loading of the cars as indicated by the car loading diagrams shows that 
on an average throughout the day the cars were loaded slightly beyond their 
seating capacity and that this condition extends north bound from Adams to the 
Boulevard, a distance of 3 miles, and south bound from Melbourne to Grand 
River, a distance of Syi miles. The curves of maximum loading do not show 
a condition of excessive crowding but show large numbers of passengers standing 
for 4 miles north bound and 5j4 miles south bound. The general loading condi- 
tions, as observed, show heavy loading at all hours of the day, passengers stand- 
ing more than on any other line in non-rush periods. 

Jefferson Lines 

The Jefferson lines show marked points of heavy loading and unloading, 
particularly in the congested district, the origin and destination of the rest of the 
passengers being fairly evenly distributed over the length of the line. The heavy 
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points are the Fourteenth and Warren transfer and Field transfer. The same 
condition exists for the west bound loading and unloading. 

The curve of average passengers on cars in the evening rush period, east 
bound, shows a moderate standing load from Montclair to Woodward, a distance 
of 5 miles, where the unloading reduced the load to less than seating capacity, 
which condition obtained between Woodward and Philadelphia. The maximum 
car in the congested district shows very severe loading. The heaviest load was 
on the car as it left the congested district at Cass Avenue, beyond which point 
observations were not taken. 

The curve of average loading during the evening rush period, west bound, 
shows a standing load of moderate amount from Warren to Fort, a distance of 
2i^ miles, when the cars emptied to a considerable extent, again filling at Ran- 
dolph Street and leaving the congested district with a moderate standing load 
from Randolph to Adair, and again from Field to Conners, a total distance of 4^4 
miles. The maximum passengers on car were observed at Cass Avenue entering 
the congested district. This car was very heavily loaded at this point but changed 
its load in the congested district and had a Considerable standing load when leav- 
ing the district at Randolph. A particularly noticeable feature on this line is the 
heavy loading west bound between Field and Conners, the cars on an average in 
the rush period showing a heavier load in this district than on any other part of 
the line. 

Michigan Lines 

The Michigan Lines, both east bound and west bound, show the same heavy 
boarding and alighting in the congested district and at the important transfer 
points, such as Chene, Mt. Elliott and Livernois. At other points the loading and 
unloading was comparatively even for different streets. The curve of car loading 
for the east bound cars shows that the average passengers during the evening rush 
period constituted a heavy standing load from Macomb, where the cars leave 
the congested district, to beyond Van Dyke, a distance of 4 miles, and on the 
Mack division a very heavy standing load from Mack to Collins to beyond 
Crane, a distance on this branch of 2 miles. This heavy loading on the Mack 
Division occurred at Mt. Elliott and is due to the heavy transfer at that point. 
The curve of average passengers on cars in the congested district from 5 :00 to 
6:00 P.M. follows the same characteristic as the average for the rush period, 
being considerably greater in amount. The loading of maximum passengers on a 
car in the congested district also follows the same general form of curve, showing 
a very heavy standing load at Macomb when leaving the congested district. It 
should be noted that the loading at Mt. Elliott on the Mack Division was almost 
as great as at Macomb. On the curve of the west bound car loading, a less 
crowded condition is observed, the average for the rush period showing a moderate 
standing load from Park to West Grand Boulevard, a distance of 2 miles. The 
average passengers on cars from 5:00 to 6:00 P.M. in the congested district fol- 
lows the same general form and indicates a heavier loading condition. The 
curve of maximum passengers on car in congested district also follows the 
same general form and indicates a still heavier loading, none of the loading, 
however, being as heavy as on the east bound cars. The heavy loading condition 
on the Mack Division is absent on the west bound cars. 
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Baker Lines 

These lines show the general characteristics of heavy loading and unloading 
in the congested district and at the important transfer points — Gratiot, Forest, 
and the north end of the line where several large factories are located. The curves 
of car loading for the evening rush period show a heavy standing load on the 
west bound cars from North Grand Boulevard to Gratiot, a distance of 2j/2 miles. 
From this point the cars are loaded at less than seating capacity until the con- 
gested district is reached, where they again take on a moderate standing load. 
The curve of average passengers on cars from 4:00 to 5:00 P.M. in the con- 
gested district follows the same general form but shows a heavier loading. 
The curve of maximum passengers on car in congested district also follows the 
general form but shows a very much heavier loading, the maximum being at 
Abbott Street. 

The curve of car loading east bound shows a load of less than seating 
capacity through the congested district and until Forest is reached, where a 
moderate standing load is taken and carried from Forest to North Grand 
Boulevard, a distance of Ij^ miles. The rush hour period on this line east 
bound occurs in the morning, and maximum passengers on car in congested 
district is observed at Michigan, entering the district. This car unloaded the 
greater proportion of its load before leaving the district at Randolph Street. 

It should be noted in connection with these curves that the observations 
were not carried west of Trumbull and Abbott Streets. This was due to the 
fact that construction work interfered with the operation of the Baker line 
over its regular route. 

Harper Lines 

The characteristics as shown by the loading and unloading of this line 
show some peculiarities. South bound, the loading and unloading is princi- 
pally at transfer streets, the loading at the other points being very light, and 
less marked in the congested district than some of the other lines. The curves 
show a maximum in the morning, the average passengers on cars for this 
period being slightly over seating capacity for a distance of about 2 miles. 
The average passengers on cars and the maximum passengers on a single car 
follow the same general curve form, being a maximum at Randolph Street 
but do not indicate excessive loading. North bound, the loading and unload- 
ing is in general similar. The curves of car loading, however, show a very 
different condition, the average for the evening period showing a moderate 
standing load from North Grand Boulevard to Monroe, a distance of 5 miles, 
while the curve for the maximum passengers on car was somewhat greater 
and followed the same form. In neither case was the loading excessive. 

Fourteenth Lines 

These lines in both directions show the same characteristics of heavy 
loading and unloading in the congested district and at the transfer points, also 
at both the termini, that at Milwaukee Avenue being due to the factory load 
and that at Woodward Avenue due to the growing district north of the Boule- 
vard as yet unserved by other surface Hues. The curves of car loading east 
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bound show a considerable standing load from Gratiot to Holbrook, a distance 
of 5 miles. The curves of average passengers between 4 :00 and 5 :00 P.M. and 
the maximum passengers on car both in the congested district show larger 
amounts, being a maximum at East Adams Avenue, where observations ceased. 
In view of the low seating capacity of these cars this maximum loading may- 
be regarded as excessive. On the west bound cars the average curve shows 
that there was very moderate loading, except at a few isolated points, and then 
for short distances. The maximum, however, is very much greater, both for 
the cars between 5 :(X) and 6 :00 P.M. and for the extreme maximum car, the 
passengers numbering 120 on the maximum car at Washington Boulevard, 
which is a very excessive load, and on the average cars between 5 :00 and 9 :00 
P.M. the passengers numbered 90 at Washington Boulevard, which is also 
excessive. In these curves the Hastings Belt line has been combined with the 
east bound Fourteenth, the operation of the belt between St. Antoine and 
Fourteenth being shown on a separate curve, and the very short belt across 
State Street is also shown separately. The Beaubien belt is then combined 
with the west bound Fourteenth Street cars and shown in separate diagrams. 
Neither of these belt lines were heavily loaded and do not require special 
comment. 

Fort Lines: 

The Fort lines, east bound and west bound, show the same characteristics 
of heavy boarding and alighting in the congested district. At other points the 
loading and unloading is comparatively even. The curve of average car 
loading east bound shows during the evening rush period, a moderate stand- 
ing load from Junction to Griswold and from Randolph to Chene, a total dis- 
tance of about 4 miles, the cars changing their load to a considerable extent at 
Woodward. The curve of car loading for the maximum hour follows that 
for the rush hour period very closely. The curve of maximum passengers on 
board a car in the congested district during the rush period follows the same 
general form. 

The curve of average car loading during the rush period, west bound, 
shows a load of less than seating capacity up to the congested district. Leav- 
ing the congested district the cars carry a moderate standing load a distance 
of about 3 miles from Griswold to Junction. The curve of average car load- 
ing during the rush hour and maximum car loading in the rush period follow 
the same general form, but show heavier loading conditions. On the Delray 
Division west bound, there is a moderate standing load from Clark to Dear- 
born, a distance of about 2j^ miles. 

Trumbull Lines 

The south bound Trumbull lines show a very even loading and unload- 
ing except at the transfer points and at Griswold Street, where these cars 
unload most of their downtown passengers. The same condition is shown by 
the north bound diagram. The curves of car loading south bound show that 
in the morning rush hour the average passengers on cars do not reach the 
seating capacity. The average passengers on cars during the maximum hour 
of this period was but slightly over the seating capacity, and the maximum 
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passengers on any car observed were only a moderate load at Trumbull Street 
at the maximum point. North bound there is a heavier loading, the average 
for the evening rush period showing a heavy standing load from Michigan to 
Forest, a distance of 2j^ miles. The cyrve for average passengers during the 
maximum hour shows slightly less than this average curve, this being due to 
the different days on which the observations were taken. The maximum pas- 
sengers on car during this period shows a maximum load at Trumbull Street 
of a very heavy amount. 

Myrtle Lines 

These lines, both east bound and west bound, show loading and unload- 
ing of a very even amount throughout the length of the line with considerably 
greater amounts in the congested district, although this is not as marked as for 
other lines. Of the east bound cars the loading curves show that during the 
morning rush period there was a very moderate standing load from Fourteenth 
to Michigan, a distance of 2^/^ miles. The passengers on cars for the maxi- 
mum hour and for the heaviest loaded cars follow the same general form of 
curve and are considerably greater, although they do not at any time show 
an excessive loading. On the west bound cars the maximum period occurs in 
the afternoon, and the curve of average passengers shows a slight standing 
load from Chene to Woodward, where the cars load rapidly, having a heavy 
standing load from Michigan to Fourteenth, a distance of 3>4 miles. The 
curves of average passengers on cars for the maximum hour and maximum 
passengers on single car follow the same general form, showing a maximum 
loading at Cass Avenue, but not a loading that is excessive. 

South Chene Lines 

These lines in both directions show heavy loading and unloading at 
Gratiot and a comparatively even loading and unloading over the rest of the 
line, the transfer points being the heaviest. North bound, the rush hour period 
is in the evening, and the average for passengers on cars is somewhat below 
the seating capacity. The maximum passengers on the single car occurred at 
Jefferson Avenue, but is not excessive. South bound, the rush period is in the 
morning, the average passengers on cars during the period being about seating 
capacity, the maximum capacities on single car, however, being very crowded 
at Jefferson, these passengers being unloaded between Jefferson and the 
ferry. This haul is so short that while the loading is excessive the condition 
is not serious. 

Crosstown Lines 

In both directions these lines show very heavy loading and unloading at 
all transfer points, particularly Woodward, with comparatively light loading 
and unloading at other points. The curves of car loading east bound show a 
standing load from Grand River to Mack, a distance of 4j^ miles, this condi- 
tion being very heavy between Third and Chene, a distance of 2 miles. This 
loading is for the evening rush period and is, considering the capacity of the 
cars, excessive. The loading of maximum passengers on car during this 
period follows the same general form and shows a very excessive loading at 
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WEST BOUND 



SCALE IN MILES 



Woodward Avenue and an undue crowding between Third and Russell 
Streets. The curves of car loading west bound are a maximum in the evening 
rush period, and show a moderate standing load from Lafayette to Fourteenth, 
a distance of 5j4 miles. The curve of maximum passengers on car in the con- 
gested district follows the same general form but is very much heavier, being 
a maximum at Woodward and extending from Russell to Greenwood. Con- 
sidering the capacity of these cars, this maximum loading is excessive. 

Hamilton Lines: 

The Hamilton lines show heavy loading in the congested district north 
bound and heavy unloading in the same district south bound, with heavy 
loading and unloading at transfer points such as Forest and Warren, and a 
fairly even distribution of traffic over the rest of the line. 

The curves of car loading show moderate standing loads from the con- 
gested district to Forest in both directions, a distance of about 2 miles. The 
average passengers on cars for the maximum hour and the maximum pas- 
sengers on a car in the congested district follow the same general form, but are 
greater in amount. The same condition applies to the south bound traffic. 

Brush Lines: 

The Brush lines show the same general characteristics of heavy loading 
and unloading in the congested district and at transfer points. The curves 
of average car loading in the rush period indicate moderate standing loads 
while those of average car loading and the maximum car loading in the con- 
gested district show heavy standing loads from Jefferson to East Adams. 

Sherman Lines: 

The Sherman lines east bound and west bound show the same general 
characteristics of heavy loading and unloading in the congested district and at 
important transfer points, such as Mt. Elliott and Concord and at the east 
terminus, at Cadillac. 

The curves of average car loading east bound during the evening rush 
period show a light load up to the congested district and a heavy standing 
load from Randolph to Baldwin, a distance of 3% miles. The curves of aver- 
age car loading in the rush hour and maximum car loading in the congested 
district follow the same general form but show considerably more crowding. 

The curve of average car loading west bound shows a moderate standing 
load from Concord to Woodward, a distance of 3^ miles, with a light load 
from Woodward to Brooklyn. The curves of average car loading during 
the rush hour and maximum car loading in the congested district follow the 
same general form but show slightly greater crowding. 

It should be noted in connection with these lines that the observations 
were not carried west of Brooklyn. This was due to the fact that construc- 
tion work interfered with the operation of the Sherman line over its regular 
route. The "initial" and "final" indicate respectively the passengers on the 
cars at this point who have boarded east bound before reaching this street, 
and the passengers on board west bound cars when leaving this street. 
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PRESENT ROUTING AND PROPOSED REROUTING FOR 
INDIVIDUAL CITY LINES 

Under this heading is given a complete set of maps and descriptions 
showing the present routing and the proposed rerouting of the various street 
car lines entering the congested district. For convenience, this comparison is 
shown on twin maps for each line. Following these pairs of maps is given 
first the present routing, being a brief description of the principal routes 
operated under the various headings, such as Woodward Lines, Fort Lines, 
etc. The numbers preceding the route names, in the case of the present rout- 
ing, are the same as the designating numbers given in Appendix A. The num- 
bers given under the rerouting heading, designating the various special routes, 
are simply for reference and have no special significance. Only the principal 
routes over which are operated a considerable number of trips per annum 
have been described in detail, and the description has further been limited to 
those upon which changes are recommended. The remainder of the routes 
not specially mentioned are not recommended for change. 

The car house capacities and yardage spaces are believed to be generally 
ample and suitably located, with only slight additions and modifications, for 
the successful operation of cars on the proposed rerouted lines. 
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WOODWARD LINES 

Total passengers carried in 1904 12,990,027 

Total passengers carried in 1914 47,457,294 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 

6 House — Elizabeth Y. . Via Woodward to Elizabeth Street Y. 

Returning via Woodward to destination. 

4 House — River Via Woodward to Atwater Y and return. 

8 Log Cabin — River . . . Same as 4. 

2 House — depot Via Woodward to Jefferson to Third Street Y. 

and return. 
1 Log Cabin — depot. . . . Same as 2. 

PROPOSED REROUTING 

1 Log Cabin — Grand 

Circus loop Via Woodward to Elizabeth to Park to Witherell to 

Elizabeth to Woodward. Returning via Woodward 
to destination. 
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2 House — Grand Cir- 
cus loop Same as 1 

3 Log Cabin — Cadil- 
lac Sq. loop Via Woodward to Congress to Bates to Cadillac Square 

to Woodward. Returning via Woodward to destina- 
tion. 

4 House — Cadillac 

Sq. loop Same as 3. 

5 Log Cabin — river Via Woodward to Atwater to Bates to Cadillac Square to 

Woodward. Returning via Woodward to destination. 

6 House — river Same as 5. 

7 Log Cabin — depot . . . Via Woodward to Jefferson to Third Street Y. Return- 

ing via Jefferson to Bates to Cadillac Square to Wood- 
ward to destination. 

8 House — depot Same as 7. 

The Woodward Avenue lines handle the largest number of passengers of 
any single system of routes in the city, having a traffic density, or number of 
passengers per mile of track, practically twice that of any other line. 

The rerouting of this line is based upon the necessity of a through service 
via Woodward Avenue to the river, together with a series of loops for return- 
ing the cars north on Woodward at 3 points, carrying through only such cars 
as the traffic of the different sections may warrant. 

Reroutes Nos. 1 and 2 provide for turning cars around Grand Circus Park 
to answer the double purpose of the "tripper" service now run from Elizabeth 
Street north in the early morning, and also to give the service now rendered 
by the specials which are run empty north bound in the afternoon through 
the congestion, loading only north of Grand River Avenue. The erection of 
large buildings and hotels around Grand Circus Park and the rapid growth of 
the retail district northward on Woodward Avenue warrants this service in 
rush hours. 

Reroutes Nos. 3 and 4 provide for turning a considerable proportion of 
the Woodward cars at Congress Street through Bates into Cadillac Square. 
The present routing of the cars on Woodward Avenue to the downtown dis- 
trict requires them to be run to either the Atwater Y at the river or to the 
Third Street Y at the abandoned site of the old Michigan Central depot. The 
traffic counts show it is unnecessary to route all the cars to these points. At 
certain seasons of the year the river traffic is heavy; at others the traffic on 
lower Woodward Avenue is limited to the local needs. At times a very con- 
siderable number of cars can legitimately be turned at Congress Street, tend- 
ing not only to relieve the crossing difficulties on lower Woodward Avenue, 
but also to improve the service for passengers loading at Cadillac Square and 
farther north. This will allow the dispatching of cars north bound from Cadil- 
lac Square at uniform intervals. 

Reroutes Nos. 5 and 6 provide for the through river traffic, which varies 
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widely with the season of the year. The cars loop from Woodward around 
Atwater and up Bates to Cadillac Square, thence as previously described for 
Reroutes Nos. 3 and 4. 

Reroutes Nos. 7 and 8 provide for the traffic from points along Jefferson 
Avenue up Woodward by a diversion of a certain proportion of the cars to the 
Third Street Y, returning via Jefferson and Bates to Cadillac Square, and dis- 
patched thence up Woodward Avenue, as in Reroutes Nos. 3 and 4. 

The placing of the north bound tracks close to the curb at the fountain 
just north of Monroe Avenue answers the double purpose of supplying a good 
loading point and facilitating the movement of the north bound vehicle traffic. 
(See MAP 6.) 
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HAMILTON LINES 

Total passengers carried in 1904 4,507,999 

Total passengers carried in 1914 13,174,280 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 

1 Through — river From Woodward and Manchester via private right-of- 

way to Metzger to Oakman to Webb to Hamilton to 
Greenwood to Holden to Third to Ledyard to Cass to 
Grand River to Woodward to Atwater Y. 
Returning via Woodward to Grand River to Greenwood 
to Hamilton to Webb to Oakman to Metzger to private 
right-of-way to destination. 

2 Limits — river From city limits via Hamilton, etc., same as Route L 

3 Pingree — river From Pingree and Hamilton via Hamilton, etc., same as 

Route 1. 

4 House — river From Holden and Greenwood via Holden to Third, etc., 

same as Route 1. 
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PROPOSED REROUTING 

1 City limits — Cadil- 
lac Sq. loop From city limits via Hamilton to Holden to Third to 

Ledyard to Sproat to Park to Woodward to Congress 
to Bates to Cadillac Square. 
Returning via Woodward to Park to Bagg to Greenwood 
to Hamilton to destination. 

2 Pingree — Cadillac 

Sq. loop From terminal via same route as Reroute 1 to Cadillac 

Square and returning to terminal. 

3 House — Cadillac 

Sq. loop Same as 2. 

4 Through — river From terminals via Reroute 1 to Woodward to Atwater 

to Bates to Cadillac Square. 
Returning via Woodward, etc., as Reroute 1. 

5 Limits — river Same as 4. 

6 Pingree — river Same as 4. 

7 House — river Same as 4. 

These routes divide the Hamilton line in proportion to the river and City 
Hall traffic between the Cadillac loop and the river loop, thereby gaining the 
same advantages mentioned in the description of the Woodward Avenue loops. 
A radical change is shown in the Hamilton route by carrying it up Woodward 
Avenue to Grand Circus, thence on Park Blvd. to where it can connect with 
its present tracks on Greenwood and Third Avenue. The object is to give 
additional service to Grand Circus district and place a line parallel with Wood- 
ward along the growing retail district north of Adams Avenue. This will 
to relieve the Woodward Avenue cars of passengers who now ride to the 
northern portions of Woodward Avenue and walk west to their homes. 

This diversion does not reduce the service now rendered by this line to 
any district except that along Grand River between Bagg and Woodward 
Avenue, which is amply served by the Jefferson lines. 

This arrangement also relieves the crossing congestion at Grand River 
and Griswold, and separates the crossing interferences on Woodward Avenue 
a greater distance. 

Another object is to remove street cars from Clifford between Washing- 
ton Boulevard and Cass Avenue to provide a north and south automobile 
route, as discussed under "Vehicle Traffic." 
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MICHIGAN LINES 

Total passengers carried in 1904 13,604,582 

Total passengers carried in 1914 46,484,661 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 



3 Michigan — Gratiot 

1 Michigan — Mack . 

4 Mack — Atwater Y. 



. From terminal via Michigan to Monroe to Randolph to 
Gratiot to destination. Returning via same route. 

. Same as 3. 

. From terminal via Mack to Gratiot to Randolph to Mon- 
roe to Woodward to Atwater Y. Returning via same 
route. 



7 Leesville — Atwater 

Y From terminal via Gratiot to Randolph to Monroe to 

Woodward to Atwater Y. Returning via same route. 
87 



PROPOSED REROUTING 

1 Michigan — City 

Hall loop From terminal via Michigan to Griswold to Fort to 

Woodward to Michigan to destination. 

2 Gratiot — Cadillac 

Sq. loop From terminal via Gratiot to Randolph to Monroe to 

Woodward to Cadillac Square to Randolph to Gratiot 
to destination. 

3 Mack— Cadillac Sq. 

loop From terminal via Mack to Gratiot to Randolph to Mon- 
roe to Woodward to Cadillac Square to Randolph to 
Gratiot to Mack to destination. 

4 Michigan — Gratiot 

through From terminal via Michigan to Cass to State to Gratiot 

to destination. 
Returning via Gratiot to State to Second to Michigan to 
destination. 

5 Michigan — Mack 

through From terminal via Michigan to Cass to State to Gratiot 

to Mack to destination. 
Returning via Mack to Gratiot to State to Second to 
Michigan to destination. 

Under the proposed rerouting a through car service is provided on this 
line via State Street, which is so proportioned as to provide ample service for 
the legitimate through passengers. The rest of the car service on this line is 
to be cut in two at Woodward Avenue, the east portion of the cars being 
looped around Cadillac Square and the west portion of the cars looped around 
City Hall. 

This line at present carries all of its passengers on cars routed through 
the center of the city. There is, however, a certain proportion of through 
riders on these cars. In the morning rush hour period the travel is from both 
sides of the city to the central delivery district, where the cars almost com- 
pletely unload. On continuing their trip they pick up new outbound passen- 
gers, a comparatively small number riding through. In the evening rush hour 
the reverse of this general movement takes place. 

The diagram on page 59, compiled from the loading and unloading ob- 
servations in the congested district, gives combined the afternoon rush hour 
service of the Michigan, Baker and Sherman lines from Abbott and Michigan 
to Pingree Square (Randolph and Gratiot). This shows that the City Hall 
loop would have loaded conveniently 65% of the passengers west bound dur- 
ing the evening rush, and only 39 of the 112 cars which crossed Woodward 
Avenue per hour were really necessary. Similarly, the Cadillac Square loop 
would have loaded conveniently 55.4% of the east bound travel, and only 53 
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instead of 118 cars actually run per hour need have crossed Woodward 
Avenue. 

A similar compilation for the non-rush hours shows that only 30.4% of 
the total traffic leaving the district at Abbott Street west bound was through 
travel, or 19 through cars per hour were necessary instead of the 60 actually 
run across Woodward. East bound, 32.4% of the traffic leaving the district at 
Pingree Square was through travel, or 21 cars per hour were necessary in- 
stead of 63 per hour, which actually crossed Woodward Avenue. 
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BAKER LINES 

Total passengers carried in 1904 , 7,412,317 

Total passengers carried in 1914 23,330,757 
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PRESENT ROUTING 



PROPOSED REROUTING 



1 Baker — Chene 



PRESENT ROUTING 

...From terminal via Dix to Twenty-fourtli to Baker to 
Trumbull to Abbott to Michigan to Monroe to Ran- 
dolph to Gratiot to Grandy to Jos. Campau to des- 
tination. 
Returning via Jos. Campau to Chene to Gratiot to Ran- 
dolph to Monroe to Michigan to Porter to Brooklyn 
to Baker to Twenty-third to Dix to destination. 

PROPOSED REROUTING 

1 Baker— City Hall 

loop From terminal via present routing to Michigan, thence 

via Michigan to Griswold to Fort to Woodward to 
Michigan to Porter, thence as at present to destination. 
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*2 Chene — Cadillac 

Sq From terminal via Jos. Campau to Chene to Gratiot to 

Randolph to Monroe to Woodward to Cadillac Square 
to Randolph to Gratiot to Grandy to Chene to Jos. 
Campau to destination. 

3 Baker through From terminal via present routing to Michigan to Cass 

to State to Gratiot to Grandy to Jos. Campau to des- 
tination. 
Returning via Jos. Campau to Chene to Gratiot to State 
to Second to Porter, thence as at present to destination. 

*This line when run as rerouted no longer passes over any part of Baker Street and 
should be designated by some new name, such as "Chene-Cadillac Square loop. 

On this Hne the traffic conditions in the congested district are practically 
identical with the previously discussed Michigan lines, and the proposed 
rerouting therefore follows the same general plan. 
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JEFFERSON LINES 

Total passengers carried in 1904 14,368,873 

Total passengers carried in 1914 38,158,023 
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PRESENT ROUTING 



PROPOSED REROUTING 



1 and 2 Jefferson- 
Grand River 



PRESENT ROUTING 

. From terminal via Jefferson to Griswold to Grand River 

to destination. 
Returning via Grand River to Griswold to State to Gris- 
wold to Jefferson to destination. 



1 Jefferson through. 



PROPOSED REROUTING 

.From terminal via Jefferson to Griswold to Fort to 
Woodward to Michigan to Griswold to Grand River to 
destination. 
Returning via Grand River to Griswold to Shelby to 
Jefferson to destination. 
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2 Jefferson — City 

Hall loop From terminal via Jefferson to Griswold to Fort to 

Woodward to Jefferson to destination. 

3 Grand River — State 

St. loop From terminal via Grand River to Griswold to State to 

Cass to Grand River to destination. 

The investigation of the traffic on this line indicates clearly that it carries 
a much larger proportion of through business than any other line which can 
be considered a through or cross-town line. The congestion and delays are 
due principally to the crossing of the heavy Woodward Avenue, Fort Street 
and Michigan-Gratiot traffic, and the bad congestion at the corner of Grand 
River and Griswold, which is caused by the number of lines meeting at this 
point, and the lack of proper clearance curves. 

Taking these in order, the interference at Woodward and Jefferson is re- 
duced approximately two-thirds by the looping of the Woodward and Hamil- 
ton Avenue lines at Grand Circus and Cadillac Square. The present bad cross- 
ing at Fort is reduced to a single crossing of this line, and the congestion on 
Griswold is further relieved by eliminating all of the heavy interurban service 
from this street, as will be noted Under "Interurban Lines." 

Turning east on Fort, the rerouted Jefferson lines pass around the City 
Hall loop, keeping outside of the Michigan-City Hall loop, turning west on 
Michigan on the west bound track, and thence north on Griswold without any 
further intersection of street car traffic until State is reached. The return 
route is on Shelby, making only right-angle crossings at Michigan, Fort, 
Congress and Larned. This eliminates over 50% of the car crossing interfer- 
ences at present encountered and yet continues Jefferson as a through line. 

Placing the east bound line on Shelby instead of Griswold not only re- 
duces the crossings and consequent delays, but gives a transfer point from the 
Fort and Myrtle lines, and from the lines on Michigan a full block from the 
present congestion on Griswold. 

A transfer in front of the City Hall with all of the other loop lines is se- 
cured in such a manner that passengers will be but little interfered with by 
vehicle or other traffic. 

Reroute No. 2 provides a Jefferson loop for "trippers" via the City Hall, 
which can also be utilized effectively for the Belle Isle traffic. 

Reroute No. 3 is also for the present a "tripper" route for the Grand River 
end of the Jefferson line. This will give a direct service from the shopping 
and business district out Grand River. 
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FOURTEENTH AND WARREN WEST LINES 

Fourteenth Warren West 

Total passengers carried in 1904 14,491,705 

Total passengers carried in 1914. . . ..31,697,638 1,915,640 
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PRESENT ROUTING 



PROPOSED REROtJTING 



PRESENT ROUTING 



1 Fourteenth through. From Fourteenth and Milwaukee Y via Fourteenth to 

Locust to Henry to Clifford to Griswold to Shelby to 
Jefferson to Griswold to Woodbridge to Bates to 
Farmer to Gratiot to Broadway to Witherell to Adams 
to Hastings to Piquette to Beaubien to Bethune to 
Oakland to Woodland Avenue Y. 
Returning via Oakland to Bethune to Beaubien to Adams 
to Witherell to Broadway to Gratiot to State to Gris- 
wold to Clifford to Bagg to Fourteenth to Milwau- 
kee Y. 
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3 Fourteenth — Clay From Fourteenth and Milwaukee Y via Fourteenth to 

Locust to Henry to Clifford to Griswold to Shelby to 
Jefferson to Griswold to Woodbridge to Bates to 
Farmer to Gratiot to Broadway to Witherell to Adams 
to Hastings to Piquette to Beaubien to Bethune to 
Oakland to Clay to Olney Y. 
Returning via Clay to Oakland to Bethune to Beaubien 
to Adams to Witherell to Broadway to Gratiot to State 
to Griswold to Clifford to Bagg to Fourteenth to Mil- 
waukee Y. 

9 Hastings belt From Forest and Fourteenth via Fourteenth to Locust 

to Henry to Clifford to Griswold to State to Gratiot 
to Broadway to Witherell to Adams to Hastings to 
Forest to Fourteenth. 

10 Beaubien belt From Fourteenth and Warren via Warren to Beaubien 

to Adams to Witherell to Broadway to Gratiot to 
State to Griswold to Clifford to Bagg to Fourteenth 
to Warren. 

1 Warren West From Thirty-first and Warren via Warren to Four- 
teenth to Locust to Henry to Clifford to Griswold to 
Shelby to Jefferson to Griswold to Woodbridge to 
Bates to Farmer to Gratiot to State to Griswold to 
Clifford to Bagg to Fourteenth to Warren to Thirty- 
first. 

PROPOSED REROUTING 

1 Warren West and 

Fourteenth west loop . From terminal via Fourteenth to Locust to Henry to 
Park to Washington to Clifford to Griswold to Shelby 
to Jefferson to Griswold to Atwater to Brush to Jef- 
ferson to Griswold to Fort to Woodward to Michigan 
to Griswold to Clifford to Washington to Park to Bagg 
to Fourteenth to destination. 

2 Fourteenth — Cadil- 
lac Sq. loop From terminal via Oakland to Bethune to Beaubien to 

Adams to Witherell to Broadway to Gratiot to Farmer 
to Monroe to Woodward to Cadillac Square to Bates 
to Library to Gratiot to Broadway to Witherell to 
Adams to Hastings to Piquette to Beaubien to Bethune 
to Oakland to destination. 

3 Fourteenth through 
Hastings and Beau- 
bien belts From terminal via Fourteenth to Locust to Henry to 

Park to Witherell to Adams to Hastings to Forest to 
Fourteenth to destination. 
Also from Fourteenth via Warren to Beaubien to Adams 
to Witherell to Park to Henry to Fourteenth to des- 
tination. 

95 



The Fourteenth Street lines as at present operated are extremely cir- 
cuitous and involved. Many of the present routings are not warranted by the 
traffic, particularly in the downtown district. 

Reroutes Nos. 1 and 2 cut the present system in two distinct parts, des- 
ignated as the West loop and the Cadillac Square loop. Reroute No. 3 pro- 
vides for a cross-town service via Grand Circus. All of these routes run on 
Locust and Bagg one block farther east than at present, to Park, turning 
south on Park instead of on Clifford, as in the case of the Hamilton line. This 
will better serve the growing retail district along Woodward Avenue and 
free Clifford for automobile traffic. The present loading and unloading of 
the Fourteenth Street lines in the district west of Woodward Avenue down 
to the river warrants the continuation of this route in the manner outlined. The 
downtown portion of the west loop has been extended to reach the Grand 
Trunk Depot on Brush Street, to give a service from this depot to the general 
transfer point at the City Hall. As outlined, the route west on Jefferson and 
north on Griswold will follow the same track as the Jefferson line previously 
described, thereby eliminating the existing street car interferences. 

Reroute No. 2, or the Cadillac Square loop, follows substantially the pres- 
ent routing down to State and Farmer, at which point the cars will turn south 
on Farmer to Monroe and loop through Cadillac Square, returning by Bates 
and Library to Gratiot, to Broadway, thence as at present to its easterly 
terminal. In this manner the district in which the bulk of the unloading and 
loading occurs on the east portion of the present lines will be fully served 
and the transfer traffic from the river front at present carried by this line north 
bound through Bates Street will be handled by other lines. 

At the present time the Fourteenth Street cars routed west across State 
carry a comparatively light load at the Woodward crossing, except during the 
rush hours. The loading on this line, as on others passing through this dis- 
trict, occurs at or within one block of Woodward. The traffic to the north 
and west carried by the present lines will be well served by the West loop 
(Reroute No. 1) and by the through line at Grand Circus. 

Reroute No. 3, giving through service via Grand Circus from one side of 
the city to the other, may be comparatively light at first, but will grow with 
the growth of the shopping district north and the filling up of the large build- 
ings in this neighborhood. 

The continuation of the existing belt service via State, Forest and War- 
ren can be secured by a route via Grand Circus. We doubt whether the neces- 
sity of permanently continuing such routes can be determined at present. 
This will depend upon the readjustment of traffic resulting from the rerouting. 

The Warren West reroute follows the Fourteenth West loop (Reroute 

No. 1). 

The extension of the Fourteenth Street line is recommended from its 
present terminus at Grand Boulevard and Fourteenth Street north to the city 
line, making a Y at Nicolet. 

It is also recommended that the West Warren line be extended westerly 
to the tracks of the D. T. R. R. 

Thesp extensions are shown on MAP 2, by dashed lines. 
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FORT LINES n ; 

Total passengers carried in 1904 9,574,416 

Total passengers carried in 1914 25,316,295 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 

1 West Jefferson — 

Bates From south Dearborn via Jefferson to Clark to Fort to 

Cadillac Square. 
Returning via Fort to Clark to Jefferson to destination. 

7 Fort Street From Fort and Dearborn via Fort to Cadillac Square. 

Returning via Fort to destination. 

2 Fort — Bridge From Fort and Dearborn via Fort to Cadillac Square to 

Bates to Lafayette to Baldwin Avenue Y. 
Returning via Lafayette to Field to Jefferson to Helen 
to Lafayette to Elmwood to Monroe to Randolph to 
Cadillac Square to Fort to destination. 
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PROPOSED REROUTING 

la Fort— City Hall 

loop From Fort and Dearborn via Fort to Woodward to Con- 
gress to Wayne to Fort to destination. 

lb West Jefferson — 

City Hall loop From South Dearborn via West Jefferson to Clark to 

Fort to Woodward to Congress to Wayne to Fort to 
Clark to West Jefferson to destination. 

2 East Fort — Cadil- 
lac Sq. loop From Baldwin Avenue Y to Field to Jefferson to Helen 

to Lafayette to Elmwood to Monroe to Woodward to 
Cadillac Square to Bates to Lafayette to destination. 

3 Bridge — Cadillac 

Sq. loop From Field and Jefferson to Helen to Lafayette to Elm- 
wood to Monroe to Woodward to Cadillac Square to 
Bates to Lafayette to Field to Jefferson to destination. 

4 Fort through From Fort and Dearborn via Fort to Woodward to 

Larned to Randolph to Congress to Mt. Elliott to Jef- 
ferson to Field Y. 
Returning via Jefferson to Mt. Elliott to Fort to Brush 
to Congress to Randolph to Larned to Wayne to Fort 
to destination. 

Reroutes Nos. la and lb turn the Fort Street line south along Woodward 
to Congress, and thence west to Wayne to Fort. This gives a transfer load- 
ing point on the west side of Woodward Avenue practically as convenient as 
the present loading arrangement, and avoids the crossing delays. 

The present through service of the Fort lines to Belle Isle bridge is rela- 
tively light and considered as a through line the traffic is very unbalanced. 

The present traffic on the west end of the line on Fort and West Jefferson 
is very much heavier than the traffic east of Cadillac Square. The through 
cars, as on the other through lines, are now utilized much below their capacity, 
loading and unloading heavily in Cadillac Square, both going east and west. 

Reroutes Nos. 2 and 3 provide for cutting the Fort line in two parts, loop- 
ing the easterly part through Cadillac Square, and operating the westerly part 
over Reroutes la and lb. 

Reroute No. 4 preserves a through Fort route by continuing it east along 
Fort to Woodward, turning south to Larned, and thence east to Randolph. 
This avoids the crossing of the Woodward line at its heaviest point and fol- 
lows the general course of the other Fort lines through the general transfer 
point at the City Hall. The easterly portion of this line is to be run on Con- 
gress and Fort in order to remove, as far as possible, the present objection 
that this line is carried too far north. Running directly east from Cadillac 
Square and Randolph along Congress and returning via Fort, Brush and Con- 
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gress to this same corner, a much more direct route is obtained, avoiding the 
congested district and the objectionable crossings. 

It will be noted that Reroutes Nos. 2 and 3 provide for service from both 
the Baldwin Y on Lafayette and the Field Y on Jefferson, via the present 
routes to Cadillac Square and return. This will warrant the operation of a 
better service than the present combination of loop and through routing 
between these points. 

We believe it would be desirable to consolidate the 4 lines operating on 
Monroe, Lafayette, Fort and Congress Streets east of Randolph so as to have 
all the cars east bound run on Fort and all the cars west bound on Lafayette. 
The present distribution on 4 parallel streets on account of the light traffic 
warrants only such an infrequent car service that the public would be better 
served by concentrating the traffic on two streets. This, however, would in- 
volve the abandoning of considerable mileage of tracks and would bring up 
so many other questions that it is not recommended in our proposed rerouting. 
It should be considered, however, in the future development of the lines in this 
part of the city. 
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BRUSH LINES 

Total passengers carried in 1904 3,255,862 

Total passengers carried in 1914 6,778,476 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 



1 Brush St. — depot. 



. From Harper Y on Russell via Russell to Farnsworth to 
St. Antoine to Rowena to Brush to Gratiot to Ran- 
dolph to Monroe to Woodward to Atwater. 
Returning via Brush to Jefferson to Woodward to Mon- 
roe to Randolph to Gratiot to Brush to Rowena to St. 
Antoine to Farnsworth to Russell to destination. 



100 



PROPOSED REROUTING 

1 Brush St. — Cadillac 

Sq. loop From Piquette and Russell via Russell to Farnsworth 

to Beaubien to Adams to Witherell to Broadway to 
Gratiot to Farmer to Monroe to Woodward to Cadil- 
lac Square to Bates to Library to Gratiot to Broadway 
to Witherell to Adams to Brush to Rowena to St. 
Antoine to Frederick to Hastings to Piquette to des- 
tination. 

The Brush line north of Gratiot is at present operated over a single track 
with turnouts, giving a very limited service. It will be noted that the in- 
crease in traffic in the past nine years on this line is one of the smallest of any 
of the lines in the city. This is undoubtedly due to the impossibility of in- 
creasing the service, either in frequency or speed, by reason of the single track 
operation. 

The proposed rerouting with a loop on Piquette will make possible more 
frequent service and better running time. The line is to be brought east on 
Adams to Grand Circus Park, and down Broadway following the Fourteenth 
Street line. This will give a service much more direct to the Woodward 
Avenue shopping district. 

The portion of the present Brush line running down Woodward and 
across Atwater to the Grand Trunk depot is abandoned. The traffic on this 
portion of the line is extremely light, and the depot will be better served by. 
the West Fourteenth Street loop, which will deliver the passengers to the 
general transfer station in front of the City Hall. 
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SHERMAN LINES 

Total passengers carried in 1904 11,642,229 

Total passengers carried in 1914 17,114,209 
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PRESENT ROUTING 



- P- 



PROPOSED REROUTING 



PRESENT ROUTING 



1 Sherman limits. 



. From Dix and Livernois via Livernois to Toledo to 
Scotten to Porter to Twenty-fourth to Howard to 
Twelfth to Abbott to Cass to State to Gratiot to Ma- 
comb to Russell to Catherine to Jos. Campau to Water- 
loo to Mt. Elliott to Kercheval to Hurlbut Y. 
Returning via Kercheval to Mt. Elliott to Hendricks to 
Jos. Campau to Sherman to Hastings to Clinton to 
Brush to Macomb to Gratiot to State to Shelby to 
Michigan to Porter to Scotten to Toledo to Livernois 
to destination. 
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PROPOSED REROUTING 

1 Toledo — City Hall 

loop From Dix and Livernois via present route to Michigan 

to Griswold to Fort to Woodward to Michigan to 
Porter to destination as at present. 

2 Sherman — Cadillac 

Sq. loop From Hurlbut Y via present routing to Brush to Monroe 

to Cadillac Square to Bates to Lafayette to Beaubien 
to Macomb, thence via present routing to destination. 

3 Sherman through From Dix and Livernois via present route to Hurlbut Y. 

Returning via present route to State to Second to Porter, 
thence via present route to destination. 

Investigation of the traffic on this line between Abbott, Michigan, Broad- 
way and Randolph, shows practically the same characteristics as the other 
east and west lines, the great bulk of the loading and unloading being at or 
near Woodward. The recommendations made regarding the equipment and 
method of operation of the north and south lines make possible the continua- 
tion of a considerable cross-town car service on State. The rerouting pro- 
vides that this line be divided into a base through service running from Dix 
and Livernois to the Hurlbut Y and a "tripper" service via the City Hall and 
Cadillac Square loops. 
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MYRTLE LINES 



Total passengers carried in 1904. 
Total passengers carried in 1914. 



.Not run as a separate line 
.7,097,619 
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PRESENT ROUTING 



1 Myrtle line 



1 Myrtle line 



PROPOSED REROUTING 

PRESENT ROUTING 

. From Roosevelt and Myrtle via Myrtle to Grand River 
to Cass to State to Griswold to Congress to Mt. Elliott 
to Jefferson to Field Avenue Y. 
Returning via Jefferson to Mt. Elliott to Fort to Brush 
to Congress to Griswold to Grand River to Myrtle to 
destination. 

PROPOSED REROUTING 

. From Roosevelt Y and Myrtle via Myrtle to Trumbull 
to Fort to Woodward to Earned to Randolph to Con- 
gress to Mt. Elliott to Jefferson to Field Avenue Y. 
Returning via Jefferson to Mt. Elliott to Fort to Brush 
to Congress to Randolph to Earned to Wayne to Fort 
to Trumbull to Myrtle to destination. 
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The passenger counts on this line, through the congested district, from the 
corner of Middle and Cass to Congress and Brush, indicate heavy unloading 
and loading from Shelby and State to Congress and Randolph. The heaviest 
loading and unloading is at Griswold and Michigan and at Congress and 
Woodward. Both of these points would be served by cutting this line in two 
and looping each part around the City Hall and through Cadillac Square. 
The cross-town service rendered, however, by this line and its convenience as 
a local transfer across the lower part of the city warrants for the present a 
continuance of this route as a through line until congestion in the downtown 
district reaches such a point that further curtailment of cross-town service is 
necessary. On the west end this line is rerouted down Trumbull to Fort to 
give a much needed connection in this district. 
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TRUMBULL LINES 

Total passengers carried in 1904 4,855,264 

Total passengers carried in 1914 6,654,871 
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PRESENT ROUTING 



PROPOSED REROUTING 



1 Trumbull line 



PRESENT ROUTING 

. From terminal via Trumbull to Michigan to Griswold to 

Woodbridge to Bates. 
Returning via Bates to Congress to Griswold to Michigan 
to Trumbull to destination. 



1 Trumbull 
Hall loop 



— City 



PROPOSED REROUTING 

. From terminal carhouse via Trumbull to Michigan to 
Griswold to Fort to Woodward to Michigan to Trum- 
bull to destination. 
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The rerouting of the Trumbull line is planned to eliminate and simplify 
the car crossings in the congested district while maintaining its general 
functions. 

The traffic originating south of Congress Street is so small a proportion 
of that in the congested district tributary to the Trumbull line that the com- 
plications involved in routing it down to Jefferson are not warranted. 
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HARPER LINES 
Total passengers carried in 1914 8,927,290 
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PRESENT ROUTING 



PROPOSED REROUTING 



PRESENT ROUTING 



1 Harper line 



, From terminal via Harper to Mt. Elliott to Hendricks 
to Jos. Campau to Sherman to Hastings to Clinton to 
Brush to Macomb to Gratiot to State to Shelby to 
Jefferson to Griswold to Woodbridge to Bates to 
Farmer to Gratiot to Macomb to Russell to Catherine 
to Jos. Campau to Waterloo to Mt. Elliott to Harper 
to destination. 
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PROPOSED REROUTING 

1 Harper — Cadillac 

Sq. loop From terminal on Harper via Harper to Mt. Elliott to 

Hendricks to Jos. Campau to Sherman to Hastings to 
Clinton to Brush to Monroe to Woodward to Cadillac 
Square to Bates to Lafayette to Beaubien to Macomb 
to Russell to Catherine to Jos. Campau to Waterloo to 
Mt. Elliott to Harper to destination. 

The Harper line was originally a shuttle service running from Harper to 
Mt. Elliott and Gratiot. The present routing loops around the entire down- 
town district, duplicating locally the service given by a number of other lines. 
The traffic counts indicate that 80% of the business on this line does not go 
beyond the City Hall and vicinity. The line at present is utilized as a trans- 
fer from the river front north bound to the Gratiot, Mack, Baker and other 
lines. This class of service is amply provided for by the Woodward, Hamilton 
and Fourteenth rerouted lines. Therefore reroute 1 turns the Harper cars on 
the inner loop through Cadillac Square. 
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MICHIGAN CENTRAL DEPOT LINE. 

Total passengers carried in 1914 2,282,584 

(This line was not put into service until Dec. 27, 1913.) 
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PRESENT ROUTING 



PROPOSED REROUTING 



1 Michigan depot 



PRESENT ROUTING 

. From Marantette and Fifteenth via Marantette to Four- 
teenth to Michigan to Woodward to Congress to Gris- 
wold to Michigan to Fourteenth to Dalzelle to Fif- 
teenth and Marantette. 



1 Michigan depot - 
City Hall loop. . 



PROPOSED REROUTING 

.From Marantette via Marantette to Fourteenth to Locust 
to Henry to Park to Washington to Clifford to Gris- 
wold to Shelby to Michigan to Griswold to Fort to 
Woodward to Michigan, thence via present route to 
destination. 

110 



The traffic on this line, as is usual in this class of service, while enough to 
fill the cars periodically at train times, is .not a continuous traffic of sufficient 
amount to warrant a short interval schedule through the day on more than one 
route. The running time from the corner of Fourteenth and Michigan to Shelby 
and Michigan is only 2 minutes less than the running time of the Fourteenth Street 
cars from Fourteenth and Locust to the same corner. This rerouting is aimed to 
provide for the growth of Grand Circus district, both in office buildings and large 
hotels, and modifies the present depot route so as to take in this district in one 
direction. The growth of Grand Circus district warrants this diversion and the 
slight addition to the running time to the downtown district. This reroute will 
pass the principal downtown hotels and office buildings on the west side of Wood- 
ward Avenue, running around the general transfer loop at the City Hall. 

This reroute as here indicated is the best compromise to serve all of the 
districts possible with a single route on the west side of Woodward Avenue. 
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CROSSTOWN LINES 

These lines do not require changing immediately. The triangjular district 
between Mack and Gratiot, extending as far east as Cadillac, is building up quite 
rapidly and a service in this district is needed. An extension of this line on 
Forest to Cadillac (see MAP 2) is recommended. 

SOUTH CHENE LINES, SPRINGWELLS LINES, VICTOR LINES, 
THIRD STREET DEPOT LINES 

The present service rendered by these lines is of a special nature and does 
not require change at the present time. 

JUNCTION AVENUE BELT LINE (GRAND BELT) 

The Grand Belt line, running north and south on Junction Avenue from 
Fort to Warren, went into operation October 28, 1914. Observations of the 
traffic on this line demonstrate its usefulness. It passes through a densely popu- 
lated district and gives a much needed transfer between the various east and west 
lines. 

On MAP 2 is indicated a suggestion of the continuation of this line to reach 
Milwaukee and Baltimore, following McGraw for the greater part of the dis- 
tance. The population along the Junction Avenue section of this line is one whose 
destination is most likely to be the factory district near Baltimore and Milwaukee. 

The more direct this route can be made between these two districts the 
more likely it is to be well patronized and divert travel which now passes through 
the center of the city. 
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PRESENT ROUTING AND PROPOSED REROUTING FOR 
INTERURBAN LINES 

(See MAP 10) 

Present interurban station at Larned and Griswold. 
Proposed interurban station at East Cadillac Square. 

DETROIT UNITED RAILWAY— PONTIAC DIVISION 

Number of trips made in 1913 22,322 

Number of passengers carried inside one fare zone in 1913. . . . 1,827,506 

PRESENT ROUTING 

From terminal via Woodward to Congress to Griswold to Larned to Shelby 
to Jefferson. 

Returning via Jefferson to Griswold to Congress to Woodward to destination. 

PROPOSED REROUTING 

From terminal via Woodward to Congress to Bates to Cadillac Square. 
Returning via Cadillac Square to Randolph to Gratiot to Brush to Adams 
to Witherell to Elizabeth to Woodward to destination. 

This line carries through cars to Pontiac via Royal Oak and Birmingham. 

DETROIT UNITED RAILWAY— FLINT DIVISION 

Number of trips made in 1913 12,816 

Number of passengers carried inside one fare zone in 1913. . . .827,725 
Present routing and proposed rerouting same as for Pontiac Division. 
This line carries through cars to Romeo and Flint via Lake Orion Junction. 



DETROIT UNITED RAILWAY— ORCHARD LAKE DIVISION 

Number of trips made in 1913 1 1,367 

Number of passengers carried inside one fare zone in 1913 637,920 

PRESENT ROUTING 

From terminal via Grand River to Cass to State to Griswold to Lamed to 
Shelby to Jefferson. 

Returning via Jefferson to Griswold to Grand River to destination. 
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PROPOSED REROUTING 

From terminal via Grand River to Trumbull to Fort to Third to Jefferson 
to Bates to Cadillac Square. 

Returning via Cadillac Square to Randolph to Larned to Wayne to Fort 
to Trumbull to Grand River to destination. 

This line carries through cars to Northville via Farmington Junction and to 
Pontiac via Farmington Junction and Orchard Lake. 



DETROIT UNITED RAILWAY— WYANDOTTE DIVISION 

Number of trips made in 1913 15,709 

Number of passengers carried inside one fare zone in 1913. . . . 1,345,685 

PRESENT ROUTING 

1. From terminal via West Jefferson to Clark to Fort to Griswold to Larned 
to Shelby to Jefferson. 

Returning via Jefferson to Griswold to Fort to Clark to West Jefferson to 
destination. 

2. From terminal as above to Fort to Cadillac Square. 
Returning via Cadillac Square to Fort thence as above to destination. 

PROPOSED REROUTING 

From terminal via West Jefferson to Clark to Fort to Third to Jefferson 
to Bates to Cadillac Square. 

Returning via Cadillac Square to Randolph to Larned to Wayne to Fort to 
Clark to West Jefferson to destination. 

This line carries through cars to Trenton via Wyandotte. 



RAPID RAILWAY 

Number of trips made in 1913 16,770 

Number of passengers carried inside one fare zone in 1913. . . . 1,177,933 

PRESENT ROUTING 

From terminal via Gratiot to Randolph to Monroe to Michigan to Griswold 
to Larned to Shelby to Jefferson. 

Returning via Jefferson to Griswold to Michigan to Monroe to Randolph 
to Gratiot to destination. 

PROPOSED REROUTING 

From terminal via Gratiot to Farmer to Monroe to Cadillac Square. 
Returning via Cadillac Square to Randolph to Gratiot to destination. 
This line carries through cars to Port Huron via Anchorville and Marine City. 
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RAPID RAILWAY— SHORE LINE DIVISION 

Number of trips made in 1913 6,616j4 

Number of passengers carried inside one fare zone in 1913. . . .395,131 

PRESENT ROUTING 

From terminal via Jefiferson to Bates to Congress to Griswold. 
Returning via Griswold to Jefferson to destination. 

PROPOSED REROUTING 

From terminal via Jefferson to Bates to Cadillac Square. 

Returning via Cadillac Square to Randolph to Jefferson to destination. 

This line carries through cars to Mt. Clemens via Lakeside. 



DETROIT, JACKSON & CHICAGO RAILWAY 

Number of trips made in 1913 16,219j4 

Number of passengers carried inside one fare zone in 1913. . 1,163,268 

PRESENT ROUTING 

From terminal via Michigan to Griswold to Larned to Shelby to Jefferson. 
Returning via Jefferson to Griswold to Michigan to destination. 

PROPOSED REROUTING 

From terminal via Michigan to Trumbull to Fort to Third to Jefferson to 
Bates to Cadillac Square. 

Returning via Cadillac Square to Randolph to Larned to Wayne to Fort to 
Trumbull to Michigan to destination. 

This line carries through cars to Ypsilanti and Jackson. 



DETROIT, MONROE & TOLEDO SHORT LINE RAILWAY 

Number of trips made in 1913 14,202 

Number of passengers carried inside one fare zone in 1913. . . .790,109 

PRESENT ROUTING 

From terminal via Fort to Griswold to Larned to Shelby to Jefferson. 
Returning via Jefferson to Griswold to Fort to destination. 

PROPOSED REROUTING 

From terminal via Fort to Third to Jefferson to Bates to Cadillac Square. 
Returning via Cadillac Square to Randolph to Larned to Wayne to Fort to 
destination. 

This line carries through cars to Toledo via Wyandotte and Monroe. 
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SUBWAY 

Two subway routes have been referred to in Part I : 

ROUTE A. — A rapid transit subway with its own independent car service. 
ROUTE B. — ^A short section of subway to accommodate street cars and re- 
move them from the street congestion. 

ROUTE A 

Route A consists of a double track subway on Woodward Avenue from 
Fort Street to some point north of Manchester Avenue where a convenient 
portal, yard and surface terminal can be provided and includes a single track 
loop to run from Woodward Avenue west on Fort to Shelby, south on Shelby 
to Jeiferson, east on Jefferson to Woodward and north on Woodward to Fort. 
Stations are to be located as shown on MAP 11 at points controlled by present 
traffic conditions and intermediate stations about one third mile apart are to be 
built on Woodward Avenue, their location to be determined by conditions 
at the time subway is built. 

Feeder Street Car Lines 

On MAP 11 is shown a system of feeder surface street car lines. The lines 
indicated by long heavy dashes are laid out for independent car service running 
only to transfer stations on the subway with a view to curtailing the downtown 
service from these lines. Some of these are new lines intended as probable 
feeders, to build up the outlying district. Lines shown by short dots are 
existing lines from which a transfer to the subway is expected for a certain 
portion of the passengers. On account of the light local service on the surface 
tracks of Woodward Avenue, the Forest- Warren cross-town might be operated 
during the rush hour with some tripper cars, one set operating east of Woodward 
Avenue on the present cross-town route, looping from Forest, north on Woodward, 
returning east via Warren and Forest, and a similar service on the west side loop- 
ing south on Woodward from Warren, returning west on Forest to destination. 

Znterurban Lines 

The Interurban lines entering the city from the north, northwest and north- 
east might be diverted so as to run through the subway, or a transfer might be 
arranged for at the terminal station of the subway. This might necessitate some 
special platform arrangements on the cars or at the stations. 

General Dimensions 

Clear width between side walls, single track section .... 12 feet 6 inches 
Clear width between side walls, double track section. . . .25 feet inches 

Headroom above base of rail 14 feet 6 inches 
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Length 

Fort Street to Manchester Avenue, double track 5.84 miles 

Southern Terminal loop Fort to Jefferson, single track 0.66 miles 

Total of single track 12.34 miles 

Alignment 

Generally straight on double track there being only slight swings to follow 
center line of Woodward Avenue. On Southern Terminal Loop four curves of 
not less than 150 feet radius. 

Grades 

Portal grades, not to exceed 5.22% 

Southern Terminal loop maximum grade 1.38% 

Double track maximum grade 0.54% 

All station platforms are to be constructed on level tangents. 

Structural Features 

The subway is to be constructed mainly of steel and concrete, as shown by 
the typical sections on PLAN 19. The cross-section is rectangular, with trans- 
verse steel bents spaced 5' 0" center to center, built of rolled I-beams for 
the walls and roof, with central columns in the double track section built of angles 
and plates. These bents carry concrete walls and roof formed of shallow 
arches between bents, and the whole rests upon a concrete floor. The entire 
structure will be waterproofed. 

Drainage 

The water entering the subway from seepage or any other causes is to be 
drained into the sewers on either side wherever the relative elevations will allow. 
This method will be followed north of Peterboro Street. In the southern portion 
of the subway drainage sumps will be installed at the three low points as indicated 
in the profile on PLAN 12. These sumps will be equipped with electric pumps. 

Station Construction 

The construction of a typical station is shown by plan and section on PLAN 
21. The platforms are 250' long and IC wide and are designed to be level with 
the car floors. One entrance and exit stairway 6' 0" wide is provided on each side 
and additional entrances and exits may be provided later if the amount of trafiSc 
at any station should make it necessary. The entrances and exits are placed on 
the near side next to the curbs of the cross streets. The stairway entrances are 
covered on the street by kiosks. 

The station walls are to be finished in tile and mosaic, the roof is to have 
a plaster finish and the floor a granulithic one. The stairways are to be pro- 
vided with safety treads, and the kiosks with wire glass panels and roof, with 
cast-iron frames. 

The construction of the special station at City Hall is shown on PLAN 20 
and on the following page. The structural features of this and all other stations 
are in general the same as those of the typical station described, the changes 
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being made as required by the varying conditions encountered. All structural 
features of both the subway and the stations are based upon investigations 
made by us in sufficient detail to insure the entire feasibility of construction of 
the proposed plan, and have been developed sufficiently to insure the general 
accuracy of the estimates submitted. 

Method of Construction 

On account of the slight depth below the surface of the street at which 
the subway is to be constructed it is expected that the entire excavation shall 
be made by breaking through from the street surface, but where the traffic con- 
ditions require, "cut and cover" methods must be used, such as have been em- 
ployed in recent subway construction in other cities. Such methods provide 
for substantially decking over all streets and sidewalks during construction and 
thus maintaining surface traffic. The portion of the subway located south of 
the M. C. R. R. crossing must be constructed in this manner, but north of the 
railroad Woodward Avenue is 100 feet wide and the traffic is so much lighter 
that open trench excavation would probably be permissible. The specifications 
should contain clauses providing for the maintenance of street traffic, both on 
longitudinal and cross streets, and also for means of access to buildings. 

The material to be excavated in constructing the subway is mainly clay, 
varying from a yellow clay at the surface to a stiff blue clay at the bottom of 
the excavation. No bed rock will be encountered as its depth averages more 
than 100 feet from the ground surface. It is expected that no gravel or boulders 
of any importance will be encountered, but occasional sand pockets will be found. 
At these points additional timbering during construction will be necessary. The 
largest of the sand pockets lies across Woodward Avenue in the neighborhood 
of Grand Circus. 

Except for about 1200 feet of single track on the southern terminal loop, 
where the base of the rail reaches a minimum elevation of 91.00 (City datum), 
the entire subway will lie above the mean level of the river. The nature of the 
soil is such as to make it very impervious to water and therefore no very serious 
difficulty from ground water during construction is anticipated. The subway 
route crosses the bed of the old Savoyard Creek between Congress and Larned 
Streets and of the old May's Creek near the Grand Circus, but the water at these 
points can be taken care of. 

Surface Obstructions 

On the surface of the street the main obstruction encountered by the sub- 
way is the surface car tracks. These must be supported during construction 
and provision has been made in the estimate for so doing. 

Trees 

There are no trees of any importance on the subway route which need be 
disturbed during construction. 

Subsurface Obstructions 

The main obstructions encountered on the subway route below the street 
surface are as follows : 
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Building Foundations . . Abutting Property 

Tunnels Central Heating Co. 

Murphy Power Co. 
Edison Illuminating Co. 
Public Lighting Commission. 
Ford & Dime Bank Buildings. 

Sewers City of Detroit. 

Water Mains Board of Water Commissioners. 

Fire Department. 

Conduits Edison Illuminating Co. 

Public Lighting Commission. 
Michigan State Telephone Co. 
Fire Department. 
Police Department. 
Private Companies. 

Gas Pipes Detroit City Gas Co. 

Of these obstructions, the conduits and gas pipes are of minor importance 
and may remain in general in their present locations, as the depth of cover 
above the subway is greater than the general depth at which they are found. 

Building Foundations 

No buildings on the proposed subway route encroach either above or below 
the street surface beyond the curb lines and the widths of the streets are such 
that no very extensive underpinning of foundations will be necessary. At 
stations it will be necessary to arrange passages and stairways so that there will 
be no conflict with foundations and vaults. These must be designed when the 
final location of stations has been determined upon. 

Tunnels 

The tunnels on the subway route are shown on PLAN 18. Of these 
the Central Heating Company tunnels in Grand River Avenue and the Ford 
Building tunnel in Griswold Street are at such a depth that they need not be 
disturbed. The Edison Illuminating Company tunnels in Woodward Avenue, 
between Park Boulevard and State Street, will be disturbed by the subway and 
must be rebuilt or their contents carried in ducts. There are 2,026 feet of 
tunnels of sizes varying from 4' 0" Cyl. to 4' 4" x 5' 2". 

The Murphy Power Company tunnel crossing Woodward Avenue and 
Shelby Street in Congress Street and the P. L. C. tunnel in Michigan Avenue 
will be disturbed, and portions of them must be rebuilt to pass under the subway. 
The Murphy tunnel is 6' x 5' in size and the P. L. C. tunnel is 6' x 3' 6". 

Sewers 

The sewers are the most important of the obstructions to be encountered 
in building the subway. The present location of sewers in Woodward Avenue 
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and their tributaries and also all the sewers encountered in the route of the 
southern terminal loop of the subway are shown in plan and profile on PLANS 
15, 16 and 17. The proposed new sewer construction with all the necessary 
new connections are shown in relation to the subway on PLANS 12, 13 and 14. 

It is designed to abandon entirely the present 9' 0" and 4' 0" sewers in 
Woodward Avenue and construct two new sewers on either side throughout the 
length of the subway from the river to the northern terminal loop. In order 
to avoid the southern terminal loop and to obviate the necessity of installing 
syphons under the subway at Fort Street and at Jefferson Avenue, the west side 
sewer is to be deflected from Woodward Avenue at the Grand Circus and is 
to be constructed in Washington Avenue to Michigan Avenue to Shelby Street 
and in Shelby Street on the west side of the subway loop to a new outlet in the 
river. The area included between this sewer and the east side sewer in Wood- 
ward Avenue south of Grand Circus is to be drained by the present T 0" 
sewer in Griswold Street. The elevation of this sewer is such that the subway 
can pass over it at both Fort Street and Jefferson Avenue without changing the 
sewer grade or installing syphons. 

The new sewers have been designed to give a total capacity somewhat more 
than the existing sewers. It may be that at the time when construction is under- 
taken the city authorities may desire to build sewers of greater capacity, but 
our sewer design is believed to be ample for the actual needs. 

The design calls for the following sewers in Woodward Avenue : 

EAST SIDE 

An 8' cylinder sewer from the river to the south line of Baltimore Avenue 
at a slope of .00152. The invert has been designed at the same elevation at 
Jefferson Avenue as the present 9' sewer. 

An 8' cylinder sewer from the south line of Baltimore Avenue to the north 
line of Seward Avenue, with a slope of .00078. 

A 6' cylinder sewer from the north Hne of Seward Avenue to the north 
line of Webb Avenue, with a slope of .00078. 

A 3' X 4' 6" sewer from the north line of Webb Avenue to a point north 
of the subway loop north of Labelle Avenue at a slope of .00117. 

A 3' X 4' 6" sewer to be connected at this last named point with the present 
3' X 4' 6" sewer on the center line of Woodward Avenue. 

These East Side sewers are designed to take care of all the sewage and 
storm water tributary to both the existing Woodward Avenue sewers from the 
east side of Woodward Avenue between the river and the north terminal of the 
subway, with some increased capacity as before mentioned, and also from both 
sides of Woodward Avenue north of the north terminal of the subway. Con- 
nections shall be made with all the east side tributary sewers on the route. 

WEST SIDE 

An 8' 0" cylinder sewer from a new outlet in the river at the foot of 
Shelby Street passing to the west side of the subway loop in Shelby Street to 
Michigan Avenue, to Washington Avenue across the Grand Circus to Woodward 
Avenue to the center line of Elizabeth Avenue with a slope of .00136. The 
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invert has been designed at the same elevation at Jefferson Avenue as the 
present 9' 0" Woodward Avenue sewer. 

A 7' 0" cylinder sewer in Woodward Avenue from the center line of Eliza- 
beth Avenue to the south side of Baltimore Avenue with a slope of .00152. 

A T 0" cylinder sewer from the south line of Baltimore Avenue to the 
north line of Seward Avenue, with a slope of .00078. 

A 6' cylinder sewer from the north line of Seward Avenue to the north 
line of Webb Avenue, with a slope of .00078. 

A 3' X 4' 6" sewer from the north line of Webb Avenue to a dead end 
at the north line of Ford Avenue, with a slope of .00117. 

These West Side sewers are designed to take care of all the sewage and 
storm water tributary to both the existing Woodward Avenue sewers from the 
west side of Woodward Avenue between the river and Ford Avenue, with some 
increased capacity as before mentioned. Connections shall be made with all the 
west side tributary sewers on the route. 

SOUTHERN LOOP 

As explained above the 7' 0" cylinder sewer in Griswold Street will take 
care of all the drainage in the subway loop and also all the drainage between 
Washington Avenue and Woodward Avenue which cannot be turned into the 
new Washington Avenue sewer. A number of new connections must be made 
to connect sewers which are now tributary to the Woodward Avenue 9' 0" 
cylinder sewer, so that they shall drain into the new sewer. The present 4' 0" 
cylinder sewer in Shelby Street must be rebuilt on the east side of the subway 
in that street from the alley south of Fort Street to connection with the present 
3' 0" X 4' 6" sewer in Larned Street. 

The new Woodward Avenue sewers are shown in cross-section at High 
Street on PLAN 19 and typical uptown locations are shown in the typical 
station design on PLAN 21. The sewers are designed to be built completely 
outside of the exterior walls of the subway. Between Jeiferson Avenue and 
Bagg Street they must be deflected to pass around the station platforms, but 
north of Bagg Street they are continued straight, passing under the station plat- 
forms. All manholes are centered on the center line of the sewers, thereby 
assisting their ventilation and allowing of their use for snow removal. It will 
be necessary to construct the entire new sewer system with all new connections 
before the construction of the subway is undertaken. 

Water Mains 

There are no water mains of any great importance running longitudinally 
on the subway route. The 8", 10" and 12" pipes in Woodward Avenue must 
be rebuilt at the side of the structure for a greater part of the distance and 
provision has been made in the estimate for, so doing. There are also some large 
mains which cross the subway route and the method of carrying these over the 
top of the subway is shown in PLAN 19, on which is drawn the 48" water 
main crossing Woodward Avenue in High Street. The estimate includes pro- 
vision for rebuilding all the water pipes encountered in the path of the subway. 
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Minor Obstructions 

A method of disposition of the conduits and gas pipes is shown in the cross- 
section of Woodward Avenue at High Street on PLAN 19. They may, in 
general, be left undisturbed as previously explained, but must be supported and 
maintained in a safe condition for their usual service during construction, and 
provision has been made in the estimate for so doing. 

ROUTE B 

Route B consists of a single track downtown loop on Fort, Shelby, Jeffer- 
son and Woodward, the same as Route A with a two track section from Fort 
Street north to Grand Circus, where a portal will be constructed through which 
street cars can enter and leave this section of subway. Stations are to be 
located in general as shown on Subway PLAN 12. 

Length 

Fort Street to Grand Circus double track 0.43 miles 

Southern Terminal loop Fort to Jefferson. Single track .... 0.66 
Total of single track 1.52 

With the exception of Grand Circus portals, the alignment, grade, struc- 
tural features, type of stations and method of construction for Route B is to 
be the same as for the corresponding portion of Subway, Route A. 

Grand Circus Portals 

The subway portal is designed for the operation of surface cars only, 
permitting a maximum width of 22 feet on the street surface and a length of 
341 feet by using a grade of 5.22%. This brings the entire portal within the 
limits of Grand Circus Park which has been decreased on both sides to provide 
additional width for Adams Avenue, Woodward Avenue, Park Boulevard and 
Witherell Street. The design provides for a 39-foot roadway on each side of 
the portal and ample space for vehicles and pedestrians at all the street inter- 
sections. 

Obstructions 

It is designed to dispose of all surface and subsurface obstructions encoun- 
tered on this subway route just as designed for Route A. It will not be neces- 
sary to construct the entire new sewer system for Woodward Avenue, but only 
that portion of it which lies south of Grand Circus. The new 8' 0" cylinder 
sewer on the west side of Woodward Avenue shall be connected at the center 
line of Elizabeth Street to the old 9' 0" cylinder sewer and the new 8' 0" 
cylinder sewer on the east side of Woodward Avenue shall be connected at the 
south line of Elizabeth Avenue to the old 4' 0" cylinder sewer. A 4' 0" over- 
flow by-pass shall be constructed at an easy grade from the former connection 
to the latter connection so that when the west side sewer is taxed beyond its 
capacity in handling the effluent of the 9' 0" sewer, the overflow can be carried 
by the east side sewer. These features are shown on PLAN 12. 
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Estimates 

ROUTE A 

1. Subway construction with 18 stations complete, including re- 
building all water mains, tunnels, pipes and conduits which will 
cause interference, all in accordance with plans attached, and 

including portal and tracks for Northern Terminal loop $10,183,978 

2. Sewer construction 1,360,248 

3. Equipment of special steel cars sufficient to carry traffic esti- 
mated 2,160,000 

4. Electrical Equipment — sub stations and feeders 600,000 

5. Legal and preliminary 250,000 

6. Land damages, easements and items not estimated 650,000 

7. Interest during construction 1,100,000 

Engineering and construction contingencies included in items 

1 and 2. 



Total $16,304,226 



ROUTE B 

1. Subway construction with four stations complete, including 
rebuilding all water mains, tunnels, pipes and conduits which 
would cause interference, all in accordance with plans attached, 

including also portal at Grand Circus $1,462,750 

2. Sewer construction 240,000 

3. Electrical equipment — sub station and feeders 100,000 

4. Legal and preliminary 200,000 

5. Land damages, easements and items not estimated 350,000 

6. Interest during construction 75,000 

Engineering and conctruction contingencies included in items 

1 and 2. 

Total $2,427,750 
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VEHICLE TRAFFIC 

The very unusual and general use of private automobiles for traveling about 
the city has produced a serious problem which must be considered in connection 
with the street railway trafifiic in the downtown district of Detroit. The parking 
of cars along the curb at 45 degrees in the business district, projecting 8 or 10 
feet into the street, restricts the free passage for vehicle traffic in some blocks 
to such an extent as to seriously interfere with the freedom of street car move- 
ments and their loading and unloading. It is quite evident that this parking 
should be absolutely prohibited on certain of the narrow streets and very much 
restricted near the ends of all the blocks. 

The parking of automobiles along the curbs opposite the safety zones forces 
vehicles passing parallel with the street cars to encroach upon the safety zones 
and jeopardizes pedestrians passing from the sidewalk to the safety zone. 

The observance of the safety zones and the pedestrian crossings where 
indicated by white bands on the paving of the street is very excellently 
enforced by the traffic police. The observance of the parking restrictions, 
however, appears little respected by au.tomobile owners. 

The possibility of loading and unloading passengers at a given street corner 
with safety or whether a vehicle can pass between a street car and a row of 
parked automobiles without jamming and delaying the whole traffic on the street, 
should not depend upon the judgment of some automobile owner. The parking 
at these points should be absolutely prohibited and the rule rigidly enforced. 

The transferring of the route of the Fourteenth Street line from Clifford to 
Park Blvd. has in view the freeing of Clifford from street cars to its junction 
with Cass Avenue. This street being wide and well paved would then provide 
a direct through route for the north and south automobile traffic on the west 
side of Woodward Avenue, connecting Washington Boulevard directly with 
Cass Avenue. 

Supplementing this, the setting back of the curb line and the repaving of 
John R Street from Adams Avenue north should be undertaken to provide an 
attractive north and south thoroughfare on the east side of Woodward. 

Such improvements, if accompanied with suitable ordinances giving the 
right-of-way to north and south vehicle traffic on these thoroughfares, as opposed 
to east and west streets, would result in diverting a very large proportion of 
this traffic, which now interferes considerably with the loading and unloading 
of the surface cars all along Woodward. 

A further regulation requiring automobiles to stop with the cars, between 
Jefferson and Forest Avenue on Woodward, would facilitate the loading and 
unloading operations on this street and tend to restrict the vehicle traffic to 
that which is local and necessary. 

The vehicle traffic across Woodward Avenue at the Campus Martius should 
be restricted, certainly during the rush hours, so as to prevent crossing from 
Michigan and Fort direct to Cadillac Square and Monroe, and vice versa. 
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West bound vehicles should pass from Cadillac Square and Monroe north around 
the fountain, to cross Woodward, thence out Michigan to Griswold, and thence 
west via Lafayette or Michigan. 

East bound traffic on Michigan should also pass north of the fountain, 
going to Monroe, and south of the City Hall if bound for Cadillac Square. 

East bound Fort Street traffic should pass east on Fort to Woodward, 
crossing south of the Pontchartrain Hotel, thence north on Woodward, turning 
east into Cadillac Square. 

The north and south vehicle traffic on Woodward may be continued moving 
only with the cars. 

This arrangement will prove beneficial in accelerating the vehicle traffic 
movement and at the same time relieve both the car and pedestrian crossings. 
On MAP 6 will be seen this routing by dashed lines with arrows indicating 
direction. 
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BELLE ISLE BRIDGE TRAFFIC 

The congestion and interruption of the Jefferson Avenue service at the 
approach to the Belle Isle Bridge, on Sundays, holidays and special occasions, 
is annoying to the regular patrons of the Jefferson line and a serious interference 
to the legitimate vehicle traffic on Jefferson Avenue. It also produces unsat- 
isfactory conditions for the crowds going to and from the island itself. As at 
present arranged the unloading and loading of the Belle Isle traffic is effected 
at or near the foot of Grand Boulevard. Passengers alight at this point and 
pass by foot across the bridge to the island or use the motor buses, which, how- 
ever, accommodate only a limited number. 

The nature of this Belle Isle traffic is inherently different from that in other 
parts of the city. Habitual travelers whose daily affairs carry them to certain 
definite places readily acquire the habit of using apparently complicated arrange- 
ments. It is found possible, in such cases to pass through given areas, passage- 
ways or otherwise limited spaces, larger daily crowds in a short period, than 
would be possible with a holiday or transient crowd. The Belle Isle bridge 
traffic when heavy is essentially a holiday crowd, including women and children 
often encumbered with lunch baskets and other paraphernalia. Such a crowd 
to be handled with least confusion and with dispatch should have the simplest 
possible course to pursue, and when once loaded on cars should not be trans- 
ferred until their destination is reached. 

The distance from Jefferson Avenue to the Belle Isle end of the bridge is 
over half a mile, and in case of a sudden or threatened storm, or in extremely 
hot weather, this is a long distance for family parties to be obliged to walk. 
From this viewpoint the use of through cars over the bridge to the island is 
clearly indicated. In addition to the street car passengers alighting on Jeffer- 
son Avenue and the pedestrian crowds approaching from the nearby parts of 
the city, there is also an exceedingly heavy automobile traffic across the bridge. 
At times the movement of the automobile and pedestrian traffic to and from 
the island, conflicting with the east and west street car and automobile traffic 
on Jefferson Avenue, practically suspends the use of this important thoroughfare. 

In view of the fact that Jefferson Avenue is the main east and west thor- 
oughfare of Detroit and is in constant use 365 days in the year, any solution 
of the handling of the bridge traffic should be subordinated to the legitimate 
street traffic of Jefferson Avenue itself. The elements of conflict at present 
producing the congestion are principally the automobile traffic to and from the 
island and the large crowds of people surging across the street in their efforts 
to leave or board the cars strung along the Jefferson Avenue tracks. 

Jefferson Avenue Bridge Approach 

We propose, therefore, that a grade separation be arranged at this point 
for automobiles going to and coming from the island, and the removal of pedes- 
trian congestion by the running of through cars to the island. This arrangement 
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contemplates the building of an underpass or tunnel, with a portal on Grand 
Boulevard just north of Jefferson Avenue for automobiles passing to and from 
the bridge. Car tracks should turn off at grade from Jefferson Avenue directly 
on to the bridge approach, connecting with both the east and west Jefferson 
Avenue tracks. 

When the traffic is light, automobiles will turn off on to the bridge from 
Jefferson Avenue or Grand Boulevard, as at present, and the street cars routed 
to the island will also turn off at grade and pass over the bridge to a terminus 
on Belle Isle. On holidays, or whenever the crowd is heavy, the traffic regula- 
tions will require the automobiles for the island to turn north from Jefferson 
on some adjacent street so as to approach the bridge from Grand Boulevard. 
They will then pass under Jefferson Avenue through the underpass or subway 
to the bridge. Returning to the city they will pass through this same subway, 
thus avoiding entirely the surface traffic on Jefferson Avenue. 

Belle Isle Bridge Terminus 

In reaching a decision to recommend carrying cars to Belle Isle over the 
bridge we have had clearly in mind the absolute necessity of doing so only in 
case we could combine this recommendation with a plan which would make the 
running of the cars upon the island unobjectionable from an artistic and scenic 
standpoint. Detroit is unique in the possession of an island park of exception- 
ally beautiful surroundings and natural attractions, and it would be a serious 
mistake to deface or injure in any way the appearance of this pleasure ground 
by ill-advised or disfiguring terminal plans. 

We suggest the construction of the island end of the bridge with tracks 
descending from a point on the bridge several hundred feet from the present 
shore line. By carrying these tracks downward at a moderate grade the cars 
will pass entirely below the level of the bridge at the present shore line. On 
the island beyond this point the deck of the bridge, constituting the roadway, is 
to be maintained level for a sufficient distance to form a roof or top to a subway 
station. The tracks to the island will descend from the bridge into this subway 
and loop around, so as to pass loading and unloading platforms, and rise again 
on to the bridge. 

This entire subway terminal can be constructed of concrete and steel and 
masked by banks of earth on each side, planted with grass and shrubbery in 
such a manner that the appearance of the island will be maintained practically 
as at present. The location selected does not disturb any of the forest trees on 
the island at this point. A slight elevation of only a few feet will be necessary 
of the broad plaza just south of the bridge approach from which the present 
roadways branch in various directions. This level may be kept approximately 
the same as the crown of the present small bridges passing over the canals, the 
bank around the subway station to be sloped off to the grade of the present lawns. 

By this form of construction the cars will commence descending about 600 
feet from the present shore line and be practically invisible from the island or 
river except on the portion of the bridge well out into the stream where they 
must be viewed only from a considerable distance. 

Passengers reaching the island by the cars will alight and pass out through 
side openings of a tunnel form in various directions to the present paths and 
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roadways of the island without crossing or interfering with the vehicle traffic 
on the road level above them. In the same manner loading to return, access 
would be had to this station from all directions by various passages, all cen- 
tering in a common system of looped platforms. Additional rapidity of loading 
could be obtained on special occasions by collecting fares at the entrances to 
these platforms. The design as at present laid out contemplates the handling 
of about 40,000 passengers per hour. 

Belle Isle Bridge 

Our attention has been called to a plan for a second bridge at the east end 
of the island. This has been considered in studying the traffic problem at the 
present bridge approach, and we do not find in it a solution of the Jefferson 
Avenue congestion. The great bulk of the traffic to the island comes from west 
of the present bridge. So long as this bridge is in existence the congestion at 
the present point will continue and probably increase as the city grows. 

Our recommendation, therefore, is for rebuilding the present bridge, along 
the lines we have suggested, of ample dimensions for vehicle and foot traffic, 
providing for carrying through cars to the island, and deferring the decision of 
a second bridge until the present one is rebuilt and the effect noted. 
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PLAN OF NEW BELLE ISLE BRIDGE APPROACH. 

Providing fop a subway terminal station for street cars. Parking here shown connects the new bridge roadways and foot walks and the entrances and exits of the 

subway station with existing park paths, roadways and foot walks. 



Note:— A full development of this bridge approach will be submitted as 
part of preliminary plans for a new bridge, which we have been engaged to 
prepare for the Park Commissioner of the City of Detroit to conform to his 
future plans for the development of the west end of Belie Isle. 

BARCLAY PARSONS dt KLAPP. 



PART III 



APPENDIX A 
COMPLETE ROUTE DESCRIPTIONS, D. U. R., 1913 

Complete detailed route descriptions for the year 1913 for all city lines 
of the Detroit United Railway follow. 

The main headings designate the name of the group of routes known as 
Lines, such as the "Brush Line," "Cross-town Line," etc. 

The route numbers — 1, 2, 3, etc. — are the numbers assigned to various 
routes for convenience of reference by the operating company. 

The annual trips given for each route are from information compiled 
by the company from its records for the year 1913. 

The routes having the largest number of annual trips have been selected 
in the rerouting descriptions as most important. 
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1913— BAKER LINE ROUTES 

Route No. 1. — From Baker Car House Loop via Dix to 24th, to Baker, to Trum- 
bull, to Abbott, to Michigan, to Monroe, to Randolph, to Gratiot, to Grandy, to Jos. 
Campau, to North Chene Loop; returning via Jos. Campau to Chene, to Gratiot, 
to Randolph, to Monroe, to Michigan, to Porter, to Brooklyn, to Baker, to 23rd, to 
Dix, to the Baker Car House Loop. 125,831 Annual Trips. 

Route No. 2. — ^From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Monroe, to Randolph, to Gratiot, to Chene Street "Y"; re- 
turning via Gratiot to Randolph, to Monroe, to Michigan, to Porter, to Brooklyn, to 
Baker, to 23rd, to Dix, to Baker Car House Loop. 440 Annual Trips. 

Route No. 3. — From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Woodward, to Jefferson; returning via Jefferson to Griswold, 
to Michigan, to Porter, to Brooklyn, to Baker, to 23rd, to Dix, to Baker Car House 
Loop. 144 Annual Trips. 

Route No. 4. — From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Griswold, to Jefferson, to Jefferson Car House Loop; return- 
ing via Jefferson to Griswold, to Michigan, to Porter, to Brooklyn, to Baker, to 23rd. to 
Dix, to Baker Car House Loop. 15 Annual Trips. 

Route No. 5. — From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Griswold, to Congress, to Woodward, to Woodward Car 
House Loop; returning via Woodward to Congress, to Griswold, to Michigan, to Por- 
ter, to Brooklyn, to Baker, to 23rd, to Dix, to Baker Car House Loop. 7 Annual Trips. 

Route No. 6. — From Chene and Charlevoix "Y" via Chene to Atwater, to Jos. Cam- 
pau, to River; returning via Jos. Campau, to Atwater, to Chene, to Chene and Charle- 
voix "Y." 35 Annual Trips. 

Route No. 7. — From Jefferson Car House Loop via Jefferson to Griswold, to Grand 
River, to Cass "Y"; returning via Grand River to Griswold, to Jefferson, to Jefferson 
Car House Loop. 540 Annual Trips. 

Route No. 8. — From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Griswold, to Jefferson, to Field Avenue "Y"; returning via 
Jefferson to Concord, to Kercheval Car House "Y," thence east on Kercheval to Ker- 
cheval and Hurlbut "Y"; then returning to the Baker Car House via Kercheval to Mt. 
Elliott, to Hendricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, 
to Gratiot, to State, to Shelby, to Michigan, to Porter, to Scotten, to Toledo, to Liver- 
nois, to Dix, to Baker Car House. 659 Annual Trips. 

Route No. 9. — From Baker Car House Loop via Dix to 24th, to Baker, to Trumbull, 
to Abbott, to Michigan, to Monroe, to Randolph, to Gratiot, to Grandy, to Jos. Cam- 
pau, to Chene Loop; returning via Jos. Campau to Chene, to Gratiot, to Randolph, to 
Monroe, to Woodward, to Congress, to Griswold, to Fort, to Dearborn "Y"; returning 
via Fort, to Woodmere, to Chamberlain, to Springwells, to Ferndale, to Dix, to Baker 
Car House Loop. 1,232 Annual Trips. 

1913— BRUSH LINE ROUTES 

Route No. 1. — From Harper "Y" on Russell Street, thence via Russell to Farns- 
worth, to St. Antoine, to Rowena, to Brush, to Gratiot, to Randolph, to Monroe, to 
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Woodward, to Atwater; returning via Brush to Jefferson, to Woodward, to Monroe, to 
Randolph, to Gratiot, to Brush, to Rowena, to St. Antoine, to Farnsworth, to Russell, 
to Harper "Y." 82,757 Annual Trips. 

Route No. 2.— From Harper "Y" on Russell Street via Russell to Farnsworth, to St. 
Antoine, to Rowena, to Brush, to Gratiot, to Randolph, to Monroe, to Michigan, to 
Trumbull Ave. "Y"; returning via Michigan, to Monroe, to Randolph, to Gratiot, to 
Brush, to Rowena, to St. Antoine, to Farnsworth, to Russell, to Harper "Y." 

46 Annual Trips. 

Route No. 3. — From Michigan and Trumbull via Michigan, to Griswold, to Congress; 
returning via Congress to Woodward, to Michigan, to Michigan and Trumbull "Y." 

86 Annual Trips. 



1913— CROSSTOWN LINE ROUTES 

Route No. 1. — From Warren and 31st via Warren to Beaubien, to Forest, to Mt. 
Elliott, to Kercheval, to Concord, to Champlain, to Field, to Jefferson; returning via 
Jefferson to Concord, to Kercheval, to Mt. Elliott, to Forest, to 14th, to Warren, to 
31st Street "Y." 134,058 Annual Trips. 

Route No. 2. — Same as No. 1, except continuing from Field and Jefferson via Jeffer- 
son to and from the Jefferson Car House. 13,189 Annual Trips. 

Route No. 3. — From Warren and 31st via Warren to Beaubien, to Forest, to Mt. 
Elliott "Y"; returning via Forest, to 14th, to Warren, to 31st Street "Y." 

1,427 Annual Trips. 

Route No. 4. — From Warren and 31st via Warren to Beaubien, to Forest, to Mt. 
Elliott, to Harper, to Field Avenue "Y"; returning via Harper, to Mt. Elliott, to For- 
est, to 14th, to Warren, to 31st Street "Y." 2,515 Annual Trips. 

Route No. 5. — From Warren and 31st via Warren to Beaubien, to Forest, to Hast- 
ings, to Piquette, to Beaubien, to Bethune, to Oakland, to Victor, to Brush, to Man- 
chester, to John R.; returning via Victor to Oakland, to Bethune, to Beaubien, to For- 
est, to Mt. Elliott, to Harper, to Field Avenue "Y"; returning via Harper to Mt. Elliott, 
to Forest, to 14th, to Warren, to 31st Street "Y." 3,034 Annual Trips. 

Route No. 6. — From Warren Car House via Warren to 31st Street "Y"; returning 
via Warren to Warren Car House. 9,143 Annual Trips. 

Route No. 7. — From 14th and Warren via Warren to Beaubien, to Forest, to Mt. 
Elliott, to Kercheval, to Concord, to Champlain, to Field, to Jefferson; returning via 
Jefferson to Concord, to Kercheval, to Mt. Elliott, to Forest, to 14th, to 14th and 
Warren. 6,433 AnnuEil Trips. 

Route No. 8. — From 14th and Warren via Warren to Beaubien, to Forest, to Mt. 
Elliott, to Harper "Y"; returning via Harper to Mt. Elliott, to Forest, to 14th, to 14th 
and Warren. 5,097 Annual Trips. 

Route No. 9. — From Bethune and Beaubien via Beaubien to Forest, to Mt. Elliott, to 
Kercheval, to Concord, to Champlain, to Field, to Jefferson; returning via Jefferson to 
Concord, to Kercheval, to Mt. Elliott, to Forest, to Hastings, to Piquette, to Beaubien, 
to Bethune Avenue "Y." 321 Annual Trips. 

Route No. 10. — From 14th and Warren via Warren to Beaubien, to Forest, to Hast- 
ings, to Piquette; returning via Beaubien to Forest, to 14th, to 14th and Warren. 

188 Annual Trips. 

133 



1913— FORT LINE ROUTES 

Route No. 1. — From West Jefferson and the end of double track at River Rouge 
Bridge via Jefferson to Clark, to Fort, to Cadillac Square; returning around Cadillac 
Square to Fort, to Clark, to West Jefferson, to end of double track at River Rouge 
Bridge. 77,180 Annual Trips. 

Route No. 2. — From Fort and Dearborn via Fort to Cadillac Square, to Bates, to 
Champlain, to Baldwin Ave. "Y"; returning via Champlain to Field, to Jefferson, to 
Helen, to Champlain, to Elmvirood, to Monroe, to Randolph, to Cadillac Square, to 
Fort and Dearborn "Y." 76,364 Annual Trips. 

Route No. 3. — From Clark Car House via Clark to Fort, to Dearborn "Y"; returning 
via Fort to Clark, to Clark Car House. 4,629 Annual Trips. 

Route No. 4.— From Clark Car House to West Jefferson, to River Rouge "Y"; re- 
turning via Jefferson to Clark, to Clark Car House. 7,969 Annual Trips. 

Route No. S. — From Jefferson Car House Loop via Jefferson to Field and Jefferson; 
returning via Jefferson to the Jefferson Car House Loop. 8,859 Annual Trips. 

Route No. 6. — From Jefferson Car House via Jefferson to Helen, to Champlain, to 
Baldwin Ave. "Y"; returning via Champlain to Field, to Jefferson, to Jefferson Car 
House Loop. 1,229 Aimual Trips. 

Route No. 7. — From Fort and Dearborn "Y" via Fort to Cadillac Square; returning 
via Fort to the Fort and Dearborn "Y." 10,955 Annual Trips. 

Route No. 8. — From Clark Car House via Clark to Fort, to Cadillac Square; return- 
ing via Cadillac Square to Fort, to Clark, to Clark Car House. 703 Annual Trips. 

Route No. 9. — From Fort and Clark via Clark to West Jefferson, to the River Rouge; 
returning via West Jefferson to Clark, to Clark and Fort "Y." 1,565 Annual Trips. 

Route No. 10. — From Fort and Clark via Fort and Cadillac Square to Bates, to 
Champlain, to Baldwin Ave. "Y"; returning via Champlain to Field, to Jefferson, to 
Helen, to Champlain, to Elmwood, to Monroe, to Randolph, to Cadillac Square, to Fort, 
to Clark and Fort "Y." 134 Annual Trips. 

Route No. 11. — From Field and Jefferson via Jefferson to Helen, to Champlain, to 
Elmwood, to Monroe, to Randolph, to Cadillac Square; returning via Cadillac Square 
to Bates, to Champlain, to Baldwin "Y"; returning via Champlain to Field, to Field 
and Jefferson. 55 Annual Trips. 

Route No. 12. — From Clark Car House via Clark to Fort "Y"; returning via Clark 
to Clark Car House. 175 Annual Trips. 

Route No. 13. — From Jefferson Car House Loop via Jefferson to Griswold, to Grand 
River, to Cass "Y"; returning via Grand River to Griswold, to Jefferson, to Jefferson 
Car House Loop. 311 Annual Trips. 

Route No. 14. — From Clark Car House via Clark to Fort, to Griswold, to Congress, 
to Woodward, to Michigan, to Trumbull "Y"; returning via Michigan, to Shelby, to 
Jefferson, to Griswold, to Fort, to Clark, to the Clark Car House. 1j31 Annual Trips. 

Route No. 15.^ — From Woodward Car House Loop via Woodward to Atwater "Y"; 
returning via Woodward to the Woodward Car House Loop. 12 Annual Trips. 

Route No. 16. — From Woodward and Jefferson via Jefferson to Griswold, to Michi- 
gan, to Porter, to Brooklyn, to Baker, to 23rd, to Dix, to the Baker Car House Loop; 
returning via Dix to 24th, to Baker, to Trumbull, to Abbott, to Michigan, to Woodward, 
to Woodward and Jefferson. 11 Annual Trips. 
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1913— WYANDOTTE DIVISION ROUTES— IN DETROIT 

Route No. 17.— From ,the Center of River Rouge Bridge via West Jefferson to Clark 
Avenue, to Fort, to Griswold, to Lamed, to Shelby; returning via Jefferson to Gris- 
wold, to Fort, to Clark, to West Jefferson, to River Rouge Bridge. 15,705 Annual Trips. 

Route No. 18. — From the Center of River Rouge Bridge via West Jefferson to Clark, 
to Fort, to Cadillac Square; returning via Cadillac Square to Fort, to Clark, to West 
Jefferson, to River Rouge Bridge. 254 Annual Trips. 



1913— DETROIT, MONROE AND TOLEDO S. L. RY. ROUTES— 

IN DETROIT 

Route No. 19. — From Fort and Dearborn via Fort to Griswold, to Lamed, to Shelby; 
returning via Jefferson to Griswold, to Fort, to Fort and Dearborn. 11,186 Annual Trips. 

Route No. 20. — From Clark Avenue Car House via Clark to Fort, to Griswold, to 
Larned, to Shelby; returning via Jefferson, to Griswold, to Fort, to Clark, to Clark Car 
House. 3,016 Annual Trips. 



1913— FOURTEENTH LINE ROUTES 

Route No. 1. — From Fourteenth and Milwaukee "Y" via Fourteenth to Locust, to 
Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, 
to Bates, to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, to Hastings, to 
Piquette, to Beaubien, to Bethune, to Oakland, to Woodland Avenue "Y"; returning via 
Oakland, to Bethune, to Beaubien, to Adams, to Witherell, to Broadway, to Gratiot, to 
State, to Griswold, to Clifford, to Bagg, to Fourteenth, to Milwaukee "Y." 

126,584 Annual Trips. 

Route No. 2. — From Milwaukee "Y" and Fourteenth Avenue via Fourteenth to Lo- 
cust, to Henry, to Clifford, to Griswold, to State, to Gratiot, to Broadway, to Witherell, 
to Adams, to Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, to Woodland 
Avenue "Y"; returning via Oakland to Bethune, to Beaubien, to Adams, to Witherell, 
to Broadway, to Gratiot, to State, to Griswold, to Clifford, to Bagg, to Fourteenth, to 
Milwaukee "Y." 4,129 Annual Trips. 

Route No. 3. — From Milwaukee "Y" and Fourteenth via Fourteenth to Locust, to 
Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, 
to Bates, to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, to Hastings, to 
Piquette, to Beaubien, to Bethune, to Oakland, to Clay, to Olney "Y"; returning via 
Clay to Oakland, to Bethune, to Beaubien, to Adams, to Witherell, to Broadway, to 
Gratiot, to State, to Griswold, to Clifford, to Bagg, to Fourteenth, to Milwaukee "Y." 

9,957 Annual Trips. 

Route No. 4. — From Warren Car House "Y" via Warren to Beaubien, to Forest, to 
Hastings, to "Y" at Forest and Hastings; thence via Hastings, to Piquette, to Beaubien, 
to Bethune, to Oakland, to Woodland "Y"; returning via Oakland, to Bethune, to Beau- 
bien, to Forest, to Fourteenth, to Warren, to Warren Car House "Y." 

5,439 Annual Trips. 

Route No. 5. — From Warren Car House "Y" via Warren to Beaubien, to Forest, to 
Hastings, to "Y" at Hastings and Forest; thence via Hastings, to Piquette, to Beaubien, 
to Bethune, to Oakland, to Clay, to Olney "Y"; returning via Clay to Oakland, to 
Bethune, to Beaubien, to Forest, to Fourteenth, to Warren, to Warren Car House. 

4,213 Annual Trips. 
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Route No. 6. — From Warren Car House "Y" via Warren to Fourteenth, to Milwau- 
kee "Y"; returning via Fourteenth to Warren to Warren Car House "Y." 

11,692 Annual Trips. 

Route No. 7. — From Warren Car House "Y" via Warren to Fourteenth "Y"; return- 
ing via Warren to Warren Car House. 33,712 Annual Trips. 

Route No. 8. — From Warren Car House "Y" via Warren, to Beaubien, to Forest, to 
Hastings "Y"; thence via Hastings to Piquette, to Beaubien, to Bethune "Y"; return- 
ing via Beaubien, to Forest, to Fourteenth, to Warren, to Warren Car House "Y." 

2,602 Annual Trips. 

Route No. 9. — From Forest and Fourteenth via Fourteenth to Locust, to Henry, to 
Clifford, to Grisvifold, to State, to Gratiot, to Broadway, to Witherell, to Adams, to 
Hastings, to Forest, to Fourteenth. 50,828 Annual Trips. 

Route No. 10. — From Fourteenth and Warren via Warren to Beaubien, to Adams, to 
Witherell, to Broadway, to Gratiot, to State, to Griswold, to Clifford, to Bagg, to Four- 
teenth, to Warren Avenue. 49,123 Annual Trips. 

Route No. 11. — From Milwaukee "Y" and Fourteenth via Fourteenth, to Locust, to 
Henry, to Clifford, to Griswold, to State, to Gratiot, to Broadway, to Witherell, to 
Adams, to Hastings, to Piquette, to Beaubien, to Bethune "Y"; returning via Beaubien 
to Adams, to Witherell, to Broadway, to Gratiot, to State, to Griswold, to Clifford, to 
Bagg, to Fourteenth, to Milwaukee "Y." 4,298 Annual Trips. 

Route No. 12. — From Forest and Fourteenth via Fourteenth to Locust, to Henry, 
to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, 
to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, to Hastings, to Forest, 
to Fourteenth. 7,825 Annual Trips. 

Route No. 13. — From 31st Street "Y" and Warren via Warren to Fourteenth, to 
Locust, to Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to 
Woodbridge, to Bates, to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, 
to Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, to Clay, to Olney "Y"; 
returning via Clay, to Oakland, to Bethune, to Beaubien, to Adams, to Witherell, to 
Broadway, to Gratiot, to State, to Griswold, to Clifford, to Bagg, to Fourteenth, to 
Warren, to 31st Street "Y." 3,621 Annual trips. 

Route No. 14. — From 31st Street "Y" and Warren via Warren to Fourteenth, to 
Locust, to Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to 
Woodbridge, to Bates, to Farmer, to Broadway, to Witherell, to Adams, to Hastings, 
to Piquette, to Beaubien, to Bethune, to Oakland, to Victor, to Woodward, to Wood- 
ward Car House Loop; returning via Woodward to Victor, to Oakland, to Bethune, 
to Beaubien, to Adams, to Witherell, to Broadway, to Gratiot, to State, to Griswold, to 
Clifford, to Bagg, to Fourteenth, to Warren, to 31st Street "Y." 1,762 Annual Trips. 

Route No. 15. — From Oakland and Clay via Clay to end of line; returning via Clay 
to Oakland. (Plug line, double end car.) 42,414 Annual Trips. 



1913— HAMILTON LINE ROUTES— IN DETROIT 

Route No. 1. — From Woodward and Private right-of-way, west on private right-of- 
way to Metzger, to Oakman, to Webb, to Hamilton, to Greenwood, to Holden, to 
Third, to Ledyard, to Cass, to Grand River, to Woodward, to Woodward and Atwater 
"Y"; returning via Woodward to Grand River, to Greenwood, to Hamilton, to Webb, 
to Oakman, to Metzger, to private right-of-way, to Woodward. 29,441 Annual Trips. 

• Route No. 2. — From Hamilton and Webb via Hamilton to Greenwood, to Holden, 
to Third, to Ledyard, to Cass, to Grand River, to Woodward, to Woodward and Atwater 
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"Y"; returning via Woodward to Grand River, to Greenwood, to Hamilton, to Webb 
Avenue "Y." 68,075 Annual Trips. 

Route No. 3. — From Pingree and Hamilton via Hamilton to Greenwood, to Holden, 
to Third, to Ledyard, to Cass, to Grand River, to Woodward, to Woodward and At- 
water "Y"; returning via Woodward to Grand River, to Greenwood, to Hamilton, to 
the Pingree Avenue "Y." 28,257 Annual Trips. 

Route No. 4. — From Greenwood and Holden via Holden to Third, to Ledyard, to 
Cass, to Grand River, to Woodward, to Woodward and Atwater "Y"; returning via 
Woodward to Grand River, to Greenwood, to Holden. 875 Annual Trips. 

Route No. 5. — From Hamilton Car House Loop via Holden to Greenwood, to 
Hamilton, to Pingree "Y"; returning via Hamilton, to Greenwood, to Holden "Y," to 
Car House Loop. 2,835 Annual Trips. 

Route No. 6. — From Hamilton Car House Loop via Holden to Greenwood, to Hamil- 
ton, to Webb "Y"; returning via Hamilton to Greenwood, to Holden "Y," to Car 
House Loop. 3,988 Annual Trips. 

Route No. 7. — From Hamilton Car House Loop via Holden to Greenwood, to 
Hamilton, to Webb, to Oakman, to Metzger, to private right-of-way, to Woodward 
"Y"; returning via private right-of-way, to Metzger, to Oakman, to Webb, to Hamil- 
ton, to Holden, to Car House Loop. 261 Annual Trips. 

Route No. 8. — From Hamilton Car House Loop via Holden to Third, to Ledyard, 
to Cass, to Grand River, to Griswold, to Jefferson, to the Jefferson Car House Loop; 
returning via Jefferson to Griswold, to Grand River, to Greenwood, to Car House Loop. 

39 Annual Trips. 



1913— HARPER LINE ROUTES 

Route No. 1. — From Leesville Car House via Harper to Mt. Elliott, to Hendricks, 
to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Macomb, to Gratiot, 
to State, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to 
Gratiot, to Macomb, to Russell, to' Catherine, to Jos. Campau, to Waterloo, to Mt. 
Elliott, to Harper, to the Leesville Car House. 13,685 Annual Trips. 

Route No. 2. — From Van Dyke and Harper via Harper to Mt. Elliott, to Hendricks, 
to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Macomb, to Gratiot, 
to State, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to 
Gratiot, to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. 
Elliott, to Harper, to the Leesville Car House. 56,443 Annual Trips. 

Route No. 3. — From Leesville Car House via Harper to Mt. Elliott, to Forest, to 
Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, to Victor, to Brush, to 
Manchester, to John R., to Victor, to Oakland, to Bethune, to Beaubien, to Forest, to' 
Mt. Elliott, to Harper, to Leesville Car House. 794 Annual Trips. 

Route No. 4. — From Van Dyke and Harper via Harper to Mt. Elliott, to Waterloo 
"Y"; returning via Mt. Elliott to Harper, to Van Dyke "Y." 19,053 Annual Trips. 

Route No. 5. — From Field and Harper via Harper to Mt. Elliott, to Waterloo "Y"; 
returning via Mt. Elliott to Harper, to Field Avenue "Y." 1,057 Annual Trips. 

Route No. 6. — From Harper and Field via Harper to Mt. Elliott, to Kercheval, to 
Concord, to Field, to Jefferson; returning via Jefferson to Concord, to Kercheval, to Mt. 
Elliott, to Harper, to Field "Y". 2,426 Annual Trips. 

Route No. 7. — From Leesville Car House via Harper to Mt. Elliott, to Hendricks, 
to Jos. Campau, to Hastings, to Clinton, to Brush, to Gratiot, to State, to Shelby, to 
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Michigan; returning via Michigan to Monroe, to Farmer, to Gratiot, to Macomb, to 
Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to Harper, to Lees- 
ville Car House. 1,603 Annual Trips. 

Route No. 8. — Same as No. 7, except turning at Van Dyke and Harper "Y" in place 
of Leesville Car House. 7,577 Annual Trips. 

Route No. 9. — From Kercheval Car House via Kercheval to Mt. Elliott, to Harper, 
to Van Dyke and Harper "Y"; returning via Harper to Mt. Elliott, to Kercheval, to 
Kercheval Car House. 369 Annual Trips. 

Route No. 10. — From Kercheval Car House via Kercheval to Mt. Elliott, to Hen- 
dricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to 
State, to Shelby, to Michigan; returning via Michigan to Monroe, to Farmer, to Gratiot, 
to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to 
Kercheval, to Kercheval Car House. 30 Annual Trips. 



1913— JEFFERSON LINE ROUTES 

Route No. 1. — From Jefferson Car House Loop via Jefferson, to Griswold, to Grand 
River, to Grand River Loop; returning via Grand River to Griswold, to State, to Gris- 
wold, to Jefferson, to Jefferson Car House Loop. 72,973 Annual Trips. 

Route No. 2. — From "Y" at Jefferson and Alter Road via Jefferson to Griswold, to 
Grand River, to Grand River Loop; returning via Grand River to Griswold to State, to 
Griswold, to Jefferson, to "Y" at Alter Road. 88,205 Annual Trips. 

Route No. 3. — From Jefferson Car House Loop via Jefferson to Woodward, to Michi- 
gan, to Michigan and Griswold; returning via Griswold to Jefferson, to Jefferson Car 
House Loop. 8,101 Annual Trips. 

Route No. 4. — From Jefferson Car House Loop via Jefferson to Griswold, to Grand 
River, to Cass and Grand River "Y"; returning via Grand River to Griswold, to State, 
to Griswold, to Jefferson, to Jefferson Car House Loop. 18,383 Annual Trips. 

Route No. 5. — From Jefferson Car House Loop, via Jefferson to Griswold, to Grand 
River, to Trumbull and Grand River "Y"; returning via Grand River to Griswold, to 
State, to Griswold, to Jefferson, to Jefferson Car House Loop. 5,902 Annual Trips. 

Route No. 6. — From Jefferson Car House via Jefferson to Field and Jefferson "Y"; 
returning via Jefferson to Jefferson Car House. 1,599 Annual Trips. 

Route No. 7. — From Jefferson Car House Loop via Jefferson to Griswold, to Grand 
River, to Myrtle, to Myrtle and 26th Street "Y"; returning via Myrtle to Grand River, 
to Griswold, to State, to Griswold, to Jefferson, to Jefferson Car House Loop. 

2,591 Annual Trips. 

Route No. 8. — From Jefferson Car House Loop via Jefferson to Concord, to Kerche- 
val, to Mt. Elliott, to Forest, to Fourteenth, to Warren, to Cross Over west of Grand 
River; thence via Warren, to Grand River, to Grand River Loop; returning via Grand 
River to Warren, to Cross Over west of Grand River, thence via Warren to Beaubien, 
to Forest, to Mt. Elliott, to Kercheval, to Concord, to Champlain, to Field, to Jefferson, 
to Jefferson Car House Loop. 2,112 Annual Trips. 

Route No. 9. — From Jefferson Car House Loop via Jefferson to Griswold, to Michi- 
gan, to Trumbull "Y"; returning via Michigan to Griswold, to Jefferson, to Jefferson 
Car House Loop. 40 Annual Trips. 

Route No. 10.— From Jefferson Car House Loop via Jefferson to Woodward, to Log 
Cabin Loop; returning via Woodward to Jefferson, to Jefferson Car House Loop. 

7 Annual Trips. 
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1913— SHORE LINE ROUTE— IN DETROIT 

Route No. 11. — From Jefferson and the Alter Road via Jefferson to Bates, to Con- 
gress, to Griswold; returning via Griswold to Jefferson, to the Alter Road. 

6,61 6 J4 Annual Trips. 



1913— ORCHARD LAKE ROUTES— IN DETROIT 

Route No. 12. — From Grand River Loop via Grand River to Cass, to State, to Gris- 
wold, to Larned, to Shelby, to Jefferson; returning via Jefferson to Griswold, to Grand 
River, to the Grand River Loop. 10,880 Annual Trips. 

Route No. 13. — From Shelby and Jefferson via Jefferson to Griswold, to Grand 
River, to Trumbull, to Trumbull Car House; returning via Trumbull to Michigan, to 
Shelby, to Jefferson and Shelby. 123 Annual Trips. 

Route No. 14. — From Jefferson Car House Loop via Jefferson to Griswold; return- 
ing from Griswold and Jefferson via Jefferson to the Jefferson Car House Loop. 

364 Annual Trips. 



1913— MICHIGAN LINE ROUTES 

Route No. 1. — From Mack Avenue Loop via Mack Ave. to Gratiot, to Randolph, to 
Monroe, to Michigan, to the Michigan Car House Loop; returning via Michigan to 
Monroe, to Randolph, to Gratiot, to Mack Ave. Loop. 98,841 Annual Trips. 

Route No. 2. — From Leesville Car House Loop via Gratiot to Randolph, to Monroe, 
to Michigan, to Addison "Y"; returning via Michigan to Monroe, to Randolph, to 
Gratiot, to the Leesville Car House Loop. 39,258 Annual Trips. 

Route No. 3. — From Leesville Car House Loop via Gratiot to Randolph, to Monroe, 
to Michigan, to Michigan Car House Loop; returning via Michigan to Monroe, to 
Randolph, to Gratiot, to Leesville Car House Loop. 76,008 Annual Trips. 



Route No. 4. — From Mack Ave. Loop via Mack to Gratiot, to Randolph, to Monroe, 
to Woodward, to Woodward and Atwater "Y"; returning via Woodward to Monroe, 
to Randolph, to Gratiot, to Mack, to Mack Ave. Loop. 6,140 Annual Trips. 

Route No. S. — From Mack Ave. Loop via Mack to Gratiot, to Chene "Y," thence 
via Gratiot to Leesville Car House Loop; returning from Leesville Car House Loop 
via Gratiot to Chene and Gratiot "Y," thence via Gratiot to Mack, to Mack Ave. Loop. 

1,285 Annual Trips. 

Route No. fl. — From Chene and Gratiot east on Gratiot to Louisville Car House 
Loop; returning via Gratiot to Chene Street "Y." 1,022 Annual Trips. 

Route No. 7. — From Leesville Car House Loop to Randolph, to Monroe, to Wood- 
ward, to Woodward and Atwater "Y"; returning via Woodward to Monroe, to Ran- 
dolph, to Gratiot, to Leesville Car House Loop. 6,756 Annual Trips. 

Route No. 8. — From Leesville Car House Loop via Gratiot to Randolph, to Monroe, 
to Trumbull and Michigan "Y"; returning via Michigan to Monroe, to Randolph, to 
Gratiot, to Leesville Car House Loop. 339 Annueil Trips. 

Route No. 9. — From Michigan Car House Loop via Michigan to Griswold, to Jeffer- 
son, to Field and Jefferson "Y"; returning via Jefferson to Griswold, to Michigan, to 
Michigan Car House Loop. 1,273 Annual Trips. 
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Route No. 10. — From Michigan Car House Loop via Michigan to Griswold, to Con- 
gress, to Woodward, to Michigan, to Michigan Car House Loop. 1,405 Annual Trips. 

Route No. 11. — From Michigan Car House Loop via Michigan to Woodward, to 
Woofiward and Atwater "Y"; returning via Woodward to Michigan, to Michigan Car 
House Loop. 898 Annual Trips. 

Route No. 12. — From Michigan Car House Loop via Michigan to Trumbull "Y"; 
returning via Michigan to Michigan Car House Loop. 39 Annual Trips. 

Route No. 13. — From Woodward and Atwater "Y" via Woodward to the Woodward 
Car House Loop; returning via Woodward to Woodward and Atwater "Y." 

1,168 Annual Trips. 

Route No. 14. — From Jos. Campau and Atwater via Atwater to Chene, to Gratiot 
Half "Y"; thence on Gratiot to Grandy, to Jos. Campau, to Loop; returning via Jos. 
Campau to Chene, to Atwater, to Jos. Campau. 374 Annual Trips. 

Route No. 15. — From Trumbull and Michigan via Michigan to Griswold, to Con- 
gress, to Woodward, to Michigan, to Trumbull and Michigan "Y." 2,108 Annual Trips. 

Route No. 16. — From Trumbull and Michigan via Michigan to Monroe, to Randolph, 
to Gratiot, to Chene "Y"; returning via Gratiot to Randolph, to Monroe, to Michigan, 
to Trumbull and Michigan "Y." 38 Annual Trips. 

Route No. 17. — From Jefferson Car House via Jefferson to Griswold, to Grand River, 
to Cass "Y"; returning via Grand River to Griswold, to Jefferson, to Jefferson Car 
House Loop. 295 Annual Trips. 



1913— DETROIT, JACKSON AND CHICAGO LINE ROUTE- 
IN DETROIT 

Route No. 18. — From beginning of D. J. & C. Ry. on Michigan Avenue at Addison 
Switch; thence via Michigan Avenue to Griswold, to Larned, to Shelby; returning via 
Jefferson to Griswold, to Michigan, to beginning of D. J. & C. Ry. at Addison Switch. 

16,219^ Annual Trips. 



1913— RAPID RAILWAY LINE ROUTE— IN DETROIT 

Route No. 19. — From beginning of Rapid Railway on Gratiot Avenue, thence via 
Gratiot, to Randolph, to Monroe, to Michigan, to Griswold, to Larned, to Shelby; re- 
turning via Jefferson to Griswold, to Michigan, to Monroe, to Randolph, to Gratiot, 
to beginning of Rapid Railway. 16;770 Annual Trips. 



1913— MYRTLE LINE ROUTES - 

Route No. 1. — From Roosevelt and Myrtle via Myrtle to Grand River, to Cass, to 
State, to Griswold, to Congress, to Mt. Elliott, to Jefferson, to Field Avenue "Y"; re- 
turning via Jefferson, to Mt. Elliott, to Fort, to Brush, to Congress, to Griswold, to 
Grand River, to Myrtle, to Roosevelt "Y." 60,307 Annual Trips. 

Route No. 2. — From Roosevelt "Y" and Myrtle via Myrtle to Grand River, to "Y" 
at Trumbull; thence via Trumbull to Trumbull Car House; returning via Trumbull, 
"Y" at Grand River on to Myrtle, thence via Myrtle to Roosevelt "Y." 

2,692 Annual Trips. 
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Route No. 3. — From Roosevelt "Y" and Myrtle via Myrtle, to Grand River, to Cass, 
to State, to Griswold, to Congress, to Mt. Elliott, to Jefferson, to Alter Road "Y"; 
returning via Jefferson to Mt. Elliott, to Fort, to Brush, to Congress, to Griswold, to 
Grand River, to Myrtle, to Roosevelt "Y." 1,139 Annual Trips. 

Route No. 4. — Same as No. 3, except loops at car house and returns instead of run- 
ning through to Alter Road "Y." 5,230 Annual Trips. 

Route No. 5. — From Trumbull Car House via Trumbull, "Y" at Grand River, thence 
via Grand River, to Griswold, to State, to Griswold, to Jefferson, to Field Avenue "Y"; 
returning via Jefferson to Griswold, to Grand River, to Trumbull, to Trumbull Car 
House. 2,099 Annual Trips. 

Route No. 6. — From Trumbull and Grand River via Grand River to Griswold, to 
Jefferson, to Field Avenue "Y"; returning via Jefferson, to Griswold, to Grand River, 
to Grand River and Trumbull. 1,933 Annual Trips. 

Route No. 7. — From Trumbull and Grand River via Trumbull to Trumbull Car 
House; returning via Trumbull to Trumbull Car House. 248 Annual Trips. 

Route No. 8. — From Jefferson Car House via Jefferson to Alter Road "Y"; returning 
via Jefferson to Jefferson Car House. 30 Annual Trips. 



1913— NEW MICHIGAN CENTRAL DEPOT LINE ROUTES 

Route No. 1. — From Marantette and ISth via Marantette to 14th, to Michigan, to 
Woodward, to Congress, to Griswold, to Michigan, to 14th, to Dalzelle, to ISth and 
Marantette. 950 Annual Trips. 

Route No. 2. — From Michigan Car House Loop via Michigan to 14th, to Dalzelle, 
to ISth, to Marantette, to 14th, to Michigan, to Michigan Car House Loop. 

43 Annual Trips. 



1913— SHERMAN LINE ROUTES 

Route No. 1. — From Dix and Livernois via Livernois to Toledo, to Scotten, to 
Porter, to 24th, to Howard, to 12th, to Abbott, to Cass, to State, to Gratiot, to Macomb, 
to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to Kercheval, to 
Hurlbut "Y"; returning via Kercheval, to Mt. Elliott, to Hendricks, to Jos. Campau, 
to Sherman, to Hastings, to Clinton, to Brush, to Macomb, to Gratiot, to State, to 
Shelby, to Michigan, to Porter, to Scotten, to Toledo, to Livernois, to Dix and Livernois. 

147,071 Annual Trips. 

Route No. 2. — From Dix and Livernois via Livernois to Toledo, to Scotten, to 24th, 
to Howard, to 12th, to Abbott, to Cass, to State, to Gratiot, to Macomb, to Russell, to 
Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to Kercheval, to Concord, to 
Champlain, to Field, to Jefferson; returning via Jefferson to Concord, to Kercheval, to 
Mt. Elliott, to Hendricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to 
Brush, to Macomb, to Gratiot, to State, to Shelby, to Michigan, to Porter, to Scotten, 
to Toledo, to Livernois, to Dix and Livernois. 4,919 Annual Trips. 

Route No. 3. — From Kercheval Car House via Kercheval to Hurlbut "Y"; returning 
via Kercheval to Kercheval Car House. 15,142 Annual Trips. 

Route No. 4. — From Dix and Livernois via Livernois to Toledo, to Scotten, to 24th, 
to Howard, to Abbott, to Michigan, to Shelby, to Jefferson, to Griswold, to Wood- 
bridge, to Bates, to Farmer, to Gratiot, to State, to Shelby, to Michigan, to Porter, to 
Scotten, to Toledo, to Livernois, to Dix and Livernois. 281 Annual Trips. 
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Route No. 5. — From Kercheval Car House via Kercheval to Concord, to Champlain, 
to Field, to Jefferson; returning via Jefiferson to Concord, to Kercheval Car House. 

169 Annual Trips. 

Route No. 6. — From Kercheval and Hurlbut via Kercheval to Mt. Elliott, to Hen- 
dricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to 
State, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to 
Gratiot, to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. 
Elliott, to Kercheval, to Hurlbut and Kercheval. 1,342 Annual Trips. 

Route No. 7. — From Kercheval and Hurlbut via Kercheval to Mt. Elliott, to Hen- 
dricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to 
State, to Michigan, to Porter, to 24th; returning via 24th to Howard, to Abbott, to Cass, 
to State, to Gratiot, to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, 
to Mt. Elliott, to Kercheval, to Kercheval and Hurlbut. 63 Annual Trips. 

Route No. 8. — From Field and Jefferson to Concord, to Kercheval, to Mt. Elliott, to 
Hendricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, 
to State, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to 
Gratiot, to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. 
Elliott, to Kercheval, to Concord, to Champlain, to Field, to Field and Jefferson. 

14 Annual Trips. 

Route No. 9. — From Dix and Livernois via Dix to 24th, to Baker, to Trumbull, to 
Abbott, to Michigan, to Griswold, to Jefferson, to Field "Y"; turning via Jefferson to 
Concord, to Kercheval Car House "Y"; thence east on Kercheval to Hurlbut and 
Kercheval "Y"; returning via Kercheval to Mt. Elliott, to Hendricks, to Jos. Campau, 
to Sherman, to Hastings, to Clinton, to Brush, to State, to Shelby, to Michigan, to 
Porter, to Scotten, to Toledo, to Livernois, to Dix and Livernois. 765 Annual Trips. 

Route No. 10. — From Kercheval Car House via Kercheval to Mt. Elliott, to Harper, 
.to Field Avenue "Y"; returning via Harper to Mt. Elliott, to Kercheval, to the Ker- 
cheval Car House. 40 Annual Trips. 

Route No. 11. — From Waterloo and Mt. Elliott via Mt. Elliott to Harper, to Field 
Avenue "Y"; returning via Harper to Mt. Elliott, to Mt. Elliott and Waterloo "Y." 

298 Armual Trips. 

Route No. 12. — From Field and Harper via Harper to Mt. Elliott, to Hendricks, to 
Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to State, to 
Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to Gratiot, to 
Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to 
Harper, to Field "Y." 4 Annual Trips. 

Route No. 13. — From Dix and Livernois via Livernois to Toledo, to Scotten, to 
24th, to Howard, to Abbott, to Michigan, to Monroe, to Farmer, to Gratiot, to State, 
to Shelby, to Michigan, to Porter, to Scotten, to Toledo, to Livernois, to Dix and 
Livernois. 183 Annual Trips. 

Route No. 1,4. — From Kercheval and Hurlbut via Kercheval to Mt. Elliott, to Hen- 
dricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to 
State, to Shelby, to Michigan, to Trumbull "Y"; returning via Michigan to Monroe, to 
Farmer, to Gratiot, to Macomb, to Russell, to Catherine, to Jos. Campau, to Waterloo, 
to Mt. Elliott, to Kercheval, to Kercheval and Hurlbut "Y." 25 Annual Trips. 

Route No. IS. — From Van Dyke to Harper via Harper to Mt. Elliott, to Hendricks, 
to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to State, to 
Shelby, to Michigan, to Monroe, to Farmer, to Gratiot, to Macomb, to Russell, to 
Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to Harper, to the Van Dyke "Y." 

20 Annual Trips. 
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Route No. 16. — From Jefferson Car House via Jefferson to Griswold, to Grand 
River, to Cass Avenue "Y"; returning via Grand River to Griswold, to Jefferson, to 
Jefferson Car House Loop. 77 Annual Trips. 

Route No. 17. — From Dix and Livernois via Livernois to Toledo, to Scotten, to 
24th, to Howard, to Abbott, to Cass, to State, to Gratiot, to Macomb, to Russell, to 
Catherine, to Jos. Campau, to Waterloo; returning via Mt. Elliott, to Hendricks, to 
Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to State, to 
Michigan, to Porter, to Scotten, to Toledo, to Livernois, to Dix and Livernois. 

59 Annual Trips.i 

Route No. 18. — From Van Dyke via Harper to Mt. Elliott, to Waterloo "Y"; re- 
turning via Mt. Elliott to Harper, to Van Dyke "Y." 107 Annual Trips. 

Route No. 19. — From Kercheval Car House via Concord to Champlain, to Field, to 
Jefferson, to Alter Road "Y"; returning via Jefferson to Woodward, to Michigan, to 
Griswold, to Jefferson, to Field "Y"; then returning via Jefferson and Concord to Ker- 
cheval Car House. 5 Annual Trips. 

Route No. 20. — From Kercheval Car House via Kercheval to Mt. Elliott, to Forest, 
to Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, to Victor, to Woodward, 
to the Woodward Car House Loop; returning via Woodward to Victor, to Oakland, to 
Bethune, to Beaubien, to Forest, to Mt. Elliott, to Kercheval, to Kercheval Car House. 

902 Annual Trips. 

Route No. 21. — From Kercheval and Hurlbut via Kercheval to Mt. Elliott, to Hen- 
dricks, to Jos. Campau, to Sherman, to Hastings, to Clinton, to Brush, to Gratiot, to 
State, to Shelby, to Woodbridge, to Bates, to Farmer, to Gratiot, to Broadway, to 
Witherell, to Adams, to Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, 
to Victor, to Brush, to Manchester; returning via John R. to Victor, to Oakland, to 
Bethune, to Beaubien, to Forest, to Mt. Elliott, to Kercheval, to the Hurlbut "Y." 

40 Annual Trips. 

Route No. 22. — From Mt. Elliott and Forest via Forest to Harper, to Field "Y"; 
returning via Harper to Mt. Elliott, to Mt. Elliott and Forest. 159 Annual Trips. 

Route No. 23. — From Kercheval Car House via Kercheval to Mt. Elliott, to Harper, 
to Van Dyke "Y"; returning via Harper to Mt. Elliott, to Kercheval, to Kercheval Car 
House. 5 Annual Trips. 

Route No. 24. — From Van Dyke and Harper via Harper to Mt. Elliott, to Hendricks, 
to Jos. Campau, to Hastings, to Clinton, to Brush, to Gratiot, to State, to Shelby, to 
Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, to Gratiot, to Macomb, 
to Russell, to Catherine, to Jos. Campau, to Waterloo, to Mt. Elliott, to Harper, to Van 
Dyke "Y." 8 Annual Trips. 

Route No. 25. — From Kercheval Car House via Kercheval to Mt. Elliott, to Forest, 
to Hastings, to Piquette, to Beaubien, to Bethune, to Oakland, to Victor, to Brush, to 
Manchester; returning via John R. to Victor, to Oakland, to Bethune, to Beaubien, to 
Forest, to Mt. Elliott, to Kercheval, to Kercheval Car House. 1,155 Annual Trips. 



1913— SPRINGWELLS LINE ROUTE 

Route No. 1. — From Dix and Livernois via Dix to Ferndale, to Springwells, to 
Chamberlain, to Woodmere, to Fort, to Dearborn, to West Jefferson "Y"; returning via 
Dearborn to Fort, to Woodmere, to Chamberlain, to Springwells, to Ferndale, to Dix, 
to Dix and Livernois. 32,237 Annual Trips. 
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1913— SOUTH CHENE LINE ROUTES 

Route No. 1. — From Chene and Charlevoix "Y" via Chene to Atwater, to Jos. Catn- 
pau, to the River; returning via Jos. Campau to Atwater, to Chene, to Chene and Charle- 
voix "Y." 37,986 Annual Trips. 

Route No. 2. — From Leesville and Gratiot via Gratiot to Chene, to Atwater, to Jos. 
Campau, to the River; returning via Jos. Campau to Atwater, to Chene, to Gratiot, to 
Leesville Car House. 4,722 Annual Trips. 

Route No. 3. — From Mack Avenue Loop via Mack to Gratiot, to Chene, to Atwater, 
to Jos. Campau, to the River; returning via Jos. Campau to Atwater, to Chene, to 
Gratiot, to Mack, to Mack Avenue Loop. 562 Annual Trips. 

Route No. 4. — From the North Chene Loop via Jos. Campau to Chene, to Atwater, 
to Jos. Campau, to the River; returning via Atwater to Chene, to Gratiot, to Grandy, 
to Jos. Campau, to the North Chene Loop. 3,685 Annual Trips. 



1913— THIRD STREET DEPOT LINE ROUTES 

Route No. 1. — From Third and Grand River Avenues via Third to Lamed, to Shelby; 
returning via Larned to Third to Grand River. 39,531 Annual Trips. 

Route No. 2. — From Jefferson Car House Loop via Jefferson to Third, to Grand 
River; returning via Third, to Jefferson, to Jefferson Car House. 730 Annual Trips. 



1913— TRUMBULL LINE ROUTES 

Route No. 1. — From Trumbull Car House via Trumbull, to Michigan, to Griswold, 
to Woodbridge, to Bates; returning via Bates, to Congress, to Griswold, to Michigan, 
to Trumbull, to Trumbull Car House. 78,615 Annual Trips. 

Route No. 2. — From Trumbull Car House via Trumbull, to Michigan, to Griswold, 
to Jefferson, to Field "Y"; returning via Jefferson, to 'Griswold, to Michigan, to Trum- 
bull, to Trumbull Car House. 1,034 Annual Trips. 

Route No. 3. — From Trumbull Car House via Trumbull to Michigan "Y"; returning 
via Trumbull to Trumbull Car House. 258 Annual Trips. 

Route No. 4. — From Trumbull Car House via Trumbull, to Michigan, to Wood- 
ward, to Congress; returning via Congress, to Griswold, to Michigan, to Trumbull, to 
Trumbull Car House. 505 Annual Trips. 

Route No. 5. — From Trumbull Car House via Trumbull, to Michigan, to Shelby, to 
Jefferson; returning via Jefferson, to Griswold, to Michigan, to Trumbull, to Trumbull 
Car House. 10,580 Annual Trips. 

Route No. 6. — From Trumbull Car House via Trumbull to Grand River; Half "Y" at 
Grand River, thence via Grand River, to Griswold, to State, to Griswold, to Jefferson, 
to Alter Road "Y"; returning via Jefferson, to Griswold, to Grand River, to Trumbull, 
to Trumbull Car House. 171 Annual Trips. 

Route No. 7. — Same as Route No. 6, except loop at Jefferson Car House instead of 
at Alter Road. 24 Annual Trips. 

Route No. 8. — Wye at Cass and Grand River, thence via Grand River to Griswold, 
to State, to Griswold, to Jefferson, to Jefferson Car House Loop; returning via Jeffer- 
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son, to Griswold, to Grand River, to Cass Avenue. (Routes No. 6 and No. 7 is getting 
from the car house to this line.) 325 Annual Trips. 

Route No. 9.— From Trumbull Car House via Trumbull to Grand River, "Y" and 
return via Trumbull to Car House. 4 Annual Trips, 

Route No. 10. — From Grand River Loop via Grand River to Griswold, to State, to 
Griswold, to Woodbridge, to Bates; returning via Bates to Congress, to Griswold, to 
Grand River, to Loop. 3 Annual Trips. 

Route No. 1,1. — Beginning at Michigan and Griswold, thence via Griswold, to Jeffer- 
son, to Jefferson Car House Loop; returning via Jefferson to Woodward, to Michigan, 
to Michigan and Griswold. 2 Annual Trips. 

Route No. 12. — From Trumbull Car House via Trumbull, to Michigan, to Griswold, 
to Congress, to Woodward, to Woodward Car House Loop; returning via Woodward 
to Congress, to Griswold, to Michigan, to Ti-umbull, to Trumbull Car House. 

10 Annual Trips. 



1913— VICTOR LINE ROUTES 

Route No. 1. — From Woodward Car House Loop via Woodward to Victor, to Oak- 
land, to Woodland Avenue "Y"; returning via Oakland,' to Victor, to Woodward, to 
Woodward Car House Loop. 27,648 Annual Trips. 



1913— WARREN WEST ROUTES 

Route No. 1. — From 31st and Warren via Warren to 14th, to Locust, to Henry, to 
Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, 
to Farmer, to Gratiot, to Griswold, to Clifford, to Bagg, to 14th, to Warren, to 31st St. 

28,272 Annual Trips. 

Route No. 2. — From 31st St. "Y" and Warren via Warren to 14th, to Locust, to 
Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, to 
Bates, to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, to Hastings, to 
Piquette, to Beaubien, to Bethune, to Oakland, to Woodland "Y"; returning via Oak- 
land to Bethune, to Beaubien, to Adams, to Witherell, to Broadway, to Gratiot, to 
State, to Griswold, to Clifford, to Bagg, to 14th, to Warren, to 31st St. "Y." 

1,228 Annual Trips. 

Route No. 3. — From 31st St. "Y" and Warren via Warren to 14th, to Locust, to 
Henry, to Clifford, to Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, 
to Bates, to Farmer, to Gratiot, to Broadway, to Witherell, to Adams, to Hastings, to 
Piquette, to Beaubien, to Bethune, to Oakland, to Clay, to Olney "Y"; returning via 
Clay to Oakland, to Bethune, to Beaubien, to Adams, to Witherell, to Broadway, to 
Gratiot, to State, to Griswold, to Clifford, to Bagg, to 14th, to Warren, to 31st St. "Y." 

1,228 Annual Trips. 

Route No. 4. — From Warren and 14th via 14th to Locust, to Henry, to Clifford, to 
Griswold, to Shelby, to Jefferson, to Griswold, to Woodbridge, to Bates, to Farmer, 
to Gratiot, to State, to Griswold, to Clifford, to Bagg, to 14th and Warren. 

614 Annual Tripls. 

Route No. 5. — Warren Car House via Warren to 31st St. "Y"; returning, via War- 
ren to Warren Car House. 346 Annual Trips. 
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1913— WOODWARD LINE ROUTES 

Route No. 1. — From Log Cabin Loop via Woodward to Jefferson, to "Y" at Third 
and Jefferson; returning via Jefferson to Woodward to Log Cabin Loop. 

177, 307 Annual Trips. 

Route No. 2. — From Woodward Car House Loop via Woodward to Jefferson, to 
"Y" at Third and Jefferson; returning via Jefferson to Woodward, to Woodward Car 
House Loop. 89,314 Annual Trips. 

Route No. 3. — From Cortland Avenue "Y" via Woodward to Jefferson, to "Y" at 
Third and Jefferson; returning via Jefferson to Woodward, to Cortland Avenue "Y." 

44,659 Annual Trips. 

Route No. 4. — From Woodward Car House Loop via Woodward to Woodward and 
Atwater "Y"; returning via Woodward to Woodward Car House Loop. 

26,991 Annual Trips. 

Route No. 5. — From Cortland Avenue "Y" via Woodward to Woodward and Atwater 
"Y"; returning via Woodward to Cortland Avenue "Y." 5,565 Annual Trips. 

Route No. 6. — From Woodward Car House Loop via Woodward to Woodward and 
Elizabeth "Y"; returning via Woodward to Woodward Car House Loop. 

4,007 Annual Trips. 

Route No. 7. — From Woodward Car House via Woodward to Log Cabin Loop; re- 
turning via Woodward to Woodward Car House. 1,081 Annual Trips. 

Route No. 8. — From Log Cabin Loop via Woodward to Woodward and Atwater 
"Y"; returning via Woodward to Log Cabin Loop. 2,784 Annual Trips. 



1913— PONTIAC LINE ROUTES— IN DETROIT 

Route No. 9. — From Log Cabin via Woodward, to Congress, to Griswold, to Lamed, 
to Shelby, to Jefferson; returning via Jefferson to Griswold, to Congress, to Woodward, 
to Log Cabin. 22,033 Annual Trips. 

Route No. 10. — From Woodward Car House via Woodward to Congress, to Gris- 
wold, to Lamed, to Shelby, to Jefferson; returning via Jefferson to Griswold, to Con- 
gress, to Woodward, to Woodward Car House. 289 Annual Trips. 



1913— FLINT LINE ROUTES— IN DETROIT 

Route No. 11. — From Log Cabin Loop via Woodward to Congress, to Larned, to 
Shelby, to Jefferson; returning via Jefferson to Griswold, to Congress, to Woodward, 
to Log Cabin Loop. 12,539 Annual Trips. 

Route No. 12. — From Woodward Car House via Woodward to Congress, to Gris- 
wold, to Larned, to Shelby, to Jefferson; returning via Jefferson to Griswold, to Con- 
gress, to Woodward, to Woodward Car House Loop. 277 Annual Trips. 
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APPENDIX B 

SPECIAL WOODWARD AVENUE TRAFFIC COUNT 

The traffic conditions on Woodward Avenue, as mentioned previously in 
this report, were found to be so different, both as to density, number of 
passengers handled per mile of line, and other characteristics, as to warrant 
a special and more detailed investigation. The following two tabular sheets 
give the results of the observations made on the north bound and south 
bound traffic. 

The information contained in these tables was secured by the use of two 
observers on each car. The observer at the entrance door issued to each 
passenger a special slip, on which was designated the point at which he 
boarded the car. These slips were collected from each passenger as he left 
the car, and the point where he alighted noted. Other information, as to 
transfers, etc., was noted on these slips. In this manner a complete record 
was obtained of the individual trips of passengers. The total number of 
slips collected showed that 97% of the passengers recorded by the register 
had been observed. 

As the investigation of this particular line was for the purpose of analysis 
for subway operation, the tabulation has been made by sections intended to 
cover districts that would be served by probable subway stations. 

In these tables it will be noted: 

A. That Woodward Avenue is divided into 19 districts from the 
river or depot to Log Cabin. These districts are less than J4 
mile in length south of Adams Avenue and about J4 mile in 
length north of Adams Avenue. 

B. The figures in the left-hand column from 1 to 19 designate the 
districts in which passengers boarded the cars. 

C. The figures in the horizontal line at the top of the page from 1 
to 19 designate the districts in which passengers alighted from 
the cars. 

D. The figures in the body of the table give the total passengers 
per annum boarding and alighting in each district prorated as 
per the traffic count from the total 1913 Woodward passengers 
as given by the Detroit United Railway. 

E. The figures in the vertical column headed "Total" at the right 
of the page give the total number of passengers boarding in the 
district designated by the number at the left of the same hori- 
zontal line. 

F. The figures in the corresponding percentage column give the 
percent that the above total figure bears to the total annual 
passengers. 

. G. The total figures in the horizontal line at the bottom of the table 
give the total number of passengers alighting in the district 
designated by the number at the top of the same vertical column. 

H. The figures in the horizontal percentage line at the bottom of the 
page give the percent that the above totals bear to the total 
annual passengers. 

I. The figures in the enclosed block in the table give the percent 
of total annual passengers riding various distances as derived 
from the detailed figures given in the table. 
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DESCRIPTION OF SECTIONS 
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WOODWARD AVENUE LE!fE— NORTHBOUND 

Distribution of total traffic for 1913, giving origin, destination and length of haul 
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EXPLANATION ; Totals in column "A" give the number of passengers per annum loading in 

; sections 1, 2, 3, etc., prorated from the annual total northbound traffic for 

1913, on basis of counts made in November, 1914. The figures in column "B" give the same informa- 
tion expressed in per cent, of the annual total northbound traffic. The figures in each horizontal line 
give the number of passengers per annum, originating in the section designated by the number in the 
extreme left-hand column, who unload in the section designated by the number at the top of the column 
containing the figure in question. Totals in horizontal line " M " give the total number of passengers 
per annum unloading in the different sections. The figures in horizontal line "N" at the bottom of the 
table give the same information expressed in per cent, of the annual total northbound traffic. 

Figures to the left of the heavy line "C-C" give the number of passengers riding a distance less 
than one mile. 

Figures between heavy lines "C-C" and "D-D" give the number of passengers riding a distance 
between one and two miles. 
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619,625 



Figures between heavy lines "D-D" and "E-E" give the number of passengers riding a distance 
between 2 and 3 miles. 

Figures between heavy lines "E-E" and "F-F" give the number of passengers riding a distance 
between 3 and 4 miles. 

Figures between heavy lines "F-F" and "G-G" give the number of passengers riding a distance 
between 4 and 5 miles. 

Figures between heavy lines "G-G" and "H-H" give the number of passengers riding a distance 
between 6 and 6 miles. 

Figures between heavy lines "H-H" and "K-K" give the number of passengers riding a distance 
between 6 and 6}^ miles. 

Figures to the right of the heavy line "K-K" give the number of passengers riding a distance 
greater than 6}^ miles. 
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APPENDIX C 

TRAFFIC COUNTS ON EXISTING LINES OF DETROIT 
STREET RAILWAY 

Period — August 1st to December 15, 1914 

The following statistics were compiled from observations made by men 
riding on the cars over all the lines of the city. 
The riding in general was confined to: 

A. Weeks days. 

B. Days of average weather conditions. 

C. Days free from special conditions, such as the State Fair, G. A. R. 
reunion, etc. 

The observations were carried on each day from 5:30 A. M., to 12:00 
midnight, divided into 4 periods : 

1st period— 5:30 A.M. to 9:00 A.M. 
2nd period— 9:00 A.M. to 4:00 P.M. 
3rd period— 4:00 P.M. to 6:00 P.M. 
4th period— 6:00 P.M. to 12:00 midnight. 

The number of cars ridden varied from 20% to 75% of all the cars 
scheduled for an average week day. 

The checking was divided into 2 classes : 

1. Through riding, consisting of counts over all the lines from 
terminus to terminus. 

2. Short riding, consisting of counts over the principal lines through 
the congested district, bounded by the river and Adams Avenue 
and by Abbott and Brush Streets. 

In the following tables under the general heading "Traffic count for full 
length of line," are given the results of the observations Class 1 for each line. 
In these tables it will be noted : 

A. The figures in the columns headed "On" and "Off" in each period 
are the passengers actually counted. 

B. The figures in the columns headed "On" and "Off" under the 
general heading "Total" are the sum of the figures for the various 
periods. 

C. Figures in columns headed "Average per Car" are the passen- 
gers counted, divided by the number of cars observed. 

D. The figures in the column headed "Time" are the minutes and 
fractions of minutes between time points as noted by observers. 
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E. The figures in the column headed "On" and "Off" under the 
general heading "Annual passengers 1913 prorated as per count" 
are the total passengers carried by the line for the year 1913 
as given by the Detroit United Railway, divided equally in each 
direction and prorated as boarding and alighting in the same 
proportion as the total passengers observed. This does not take 
account of the seasonal changes. 

In the following tables under the general heading "Traffic count in con- 
gested district" are given the results of the observations Class 2 for each line. 
In these tables it will be noted : 

A. The figures designated "Initial" give the passengers counted on 
board the cars when entering the district under observation, 
and figures designated "Final" give the number of passengers 
counted on board the cars when leaving the district under ob- 
servation. 

B. In other respects the figures in these tables are presented in the 
same manner as in the previous tables. In the tables under the 
general heading "Summary of Traffic Counts" are given the total 
cars scheduled for an average week day, the cars observed and 
the percent of scheduled cars observed for each of the four 
periods and for the whole day. 

The results of the observations given in the above described tables are 
presented in graphic form for each line, these diagrams being placed in 
Part II. These diagrams show for each line: 

A. The annual passengers 1913 loading and unloading at each 
street stop. 

B. The average passengers loading at each street on the cars ob- 
served. 

C. The maximum passengers loading on the most crowded cars 
observed. 

In addition to the above described observations a large number of special 
counts were made, for example : 

1. Timing of cars through congested district. 

2. Stop-watch observations of running and loading time of cars at 
various points within the congested district. 

3. Counts of vehicle traffic in congested district. 

4. Counts of vehicle traffic on Belle Isle bridge. 

5. Counts of automobile parking in congested district. 

6. Counts of number of cars and their loading, entering and leaving 
congested district. 

7. Street corner counts at various points in the city showing car 
loading, number of cars passing, etc. 

8. Counts of passengers transferring in congested district and at 
other important transfer points. 
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APPENDIX D 

OPERATING STATISTICS, D. U. R., 1904-1914 INCLUSIVE 

The following tables give the operating statistics of the Detroit United 
Railway divided into individual lines. 

Under the heading "Passengers" are given two columns. The first col- 
umn marked "Total" gives the total number of passengers carried, including 
all classes of fares, transfers and free transportation by pass. The column 
marked "Revenue" gives the number of passengers from whom some form of 
ticket or cash was received. 

The column "Car miles" gives the number of car miles operated for the 
year in question upon each of the lines. 

The column headed "Car hours" gives the car hours for each line. 

This information was supplied by the Detroit United Railway for the 
period 1904 to 1914 inclusive. 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1904 



Name of Line 


PASSEI 
Total 


^GERS 

Revenue 


Car Miles 


Car Hours 


Baker 


7,412,317 
3,551,862 
6,669,893 
9,574,416 
14,591,705 

4,507,999 

14,368,873 

13,634,582 

11,642,229 

954,157 

379,644 

4,855,264 

12,990,0^7 

804,252 


5,543,852 
2,321,660 
3,910,704 
6,952,659 
11,080,973 

3,398,781 
10,616,838 
10,277,941 

9,153,214 
509,457 

215,997 
3,703,316 
9,889,492 

774,336 


1,336,718 
480,647 
1,086,277 
1,853,068 
2,020,519 

624,202 
2,420,334 
1,996,388 
1,772,307 


115,187 

52,421 

81,484 

175,700 

201,587 

67,946 
216,865 
193,680 
158,769 


Brush 


Crosstown 


Fort 


Fourteenth 


Third (Hamilton) 


Jefferson 


Michigan 




South Chene 


Third St. Depot 


118,222 

848,299 

1,932,297 


13,382 

79,197 

178,096 


Trumbull 


Woodward 


GrossePt.. . 


Total 






105,641,220 


78,349,220 


16,489,278 


1,534,314 




1905 


Name of Line 


PASSE 
Total 


NGERS 

Revenue 


Car Miles 


Car Hours 


Baker 


8,193,160 

3,651,045 

8,186,500 

11,289,719 

15,540,567 

4,743,230 
16,043,007 
15,642,435 
12,915,061 


6,090,601 
2,600,977 
4,812,068 
8,290,260 
11,711,808 

3,537,088 
11,798,854 
11,701,134 
10,074,248 


1,377,739 
501,067 
1,282,956 
1,984,347 
2,067,807 

612,568 
2,543,236 
2,198,236 
1,986,961 


121,175 
58,454 
100,081 
187,523 
210,755 

68,195 
226,580 
217,9S9 
177,297 


Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) 




Michigan 






South Chene 


1,062,553 

382,400 

5,401,953 

15,194,588 

797,684 


577,590 

210,074 

4,109,469 

11,456,899 

784,944 






Third St. Depot 


114,357 

876,571 

2,148,863 


13,675 

84,189 

202,947 


Trumbull 

Woodward 


Grosse Pt 


Total 






119,043,902 


87,756,014 


17,694,708 


1,668,860 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1906 



Name of Line 


PASSEI 
Total 


sTGERS 

Revenue 


Car Miles 


Car Hours 


Baker 


9,347,667 

4,211,385 

10,056,628 

12,672,474 

16,943,876 

5,417,745 
17,915,853 
17,869,627 
14,557,904 

1,222,213 

420,218 

6,261,337 

838,979 

17,478,688 

468,363 


6,915,982 
2,984,443 
5,864,411 
9,254,437 
12,646,363 

4,034,119 

13,128,352 

13,240,761 

11,305,540 

673,690 

225,430 

4,725,439 

812,236 

13,063,084 

401,831 


1,461,601 
629,338 
1,395,576 
2,195,314 
2,184,284 

648,840 
2,713,338 
2,385,139 
2,191,015 

111,493 
918,019 


117,065 
60,842 
100,205 
192,080 
205,421 

66,323 
225,306 
211,446 
181,161 

12,601 
83,059 


Brush 


Crosstown 


Fort 


Fourteenth 


Third (Hamilton)... 


Jefferson 


Michigan 


Sherman 


South Chene 


Third St. Depot 


Tnimhiill . , 


GrossePt 


Woodward 


2,387,813 


207,655 


Gratiot 


Total 






135,682,957 


99,266,118 


19,121,770 


1,663,164 




1907 


Name of Line 


PASSEI 
Total 


vTGERS 

Revenue 


Car Miles 


Car Hours 


Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) 


9,964,150 

4,397,631 

11,161,596 

13,655,747 

18,241,964 

5,861,910 
19,239,349 
20,061,151 
16,441,930 

1,262,415 

406,007 

6,682,904 

930,173 

19,789,439 

949,438 


7,354,818 
3,100,770 
6,488,419 
9,901,115 
13,591,290 

4,346,627 

14,050,996 

14,826,873 

12,693,957 

686,759 

216,434 

4,995,639 

917,837 

14,729,996 

814,887 


1,592,186 
546,715 
1,538,454 
2,352,358 
2,495,736 

714,425 
2,830,673 
2,748,593 
2,525,828 


145,921 
64,574 
116,765 
230,283 
250,470 

80,640 
258,767 
269,953 
225,481 

20,310 

13,764 
98,448 

257,766 


Jefferson 




Sherman 




Third St. Depot 


113,499 
990,060 


Trumbull 


Grosse Pt. 


Woodward 


2,713,695 


Gratiot 


Total 






149,045,803 


108,715,417 


21,162,222 


2,094,419 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1908 



Name of Line 


PASSE> 
Total 


TGERS 

Revenue 


Car Miles 


Car Hours 


Baker 


9,213,990 

3,827,819 

11,876,230 

12,874,994 

19,651,849 

5,564,828 
18,119,424 
19,949,297 
17,075,882 

1,199,990 

363,480 

6,411,902 

21,022,732 

818,987 

869,431 


6,775,412 
2,705,898 
6,878,479 
9,305,124 
1(4,679,266 

4,125,764 

13,132,426 

14,797,936 

13,077,480 

645,464 

189,407 

4,758,660 

15,778,425 

689,523 

854,238 


1,476,375 
518,067 
1,644,565 
2,196,158 
2,700,735 

658,127 
2,621,626 
2,673,504 
2,671,643 


133,601 
62,521 
124,344 
206,414 
242,585 

74,223 
239,172 
261,928 
226,782 


Brush 


Crosstown .... 


Fort 


Fourteenth 


Third (Hamilton) .... 


Jefferson 


Michigan 


Sherman 


South Chene . . 


Third Street Depot . . . 
Trumbull 


110,641 

915,465 

2,801,480 


13,955 

92,228 

256,627 


Woodward 

Gratiot 


Grosse Pt 






Totals 






148,840,835 


108,393,502 


20,888,386 


1,932,280 




1909 


Name of Line 


PASSEI 
Total 


nTGERS 

Revenue 


Car MUes 


Car Hours 


Baker 


10,312,587 
4,358,732 
14;675,578 
14,527,516 
22,412,593 

5,856,687 
19,506,446 
22,642,642 
18,948,975 

1,302,624 

355,890 

6,915,202 

24,355,474 

849,814 

944,926 


7,609,685 

3,096,709 

8,534,417 

10,521,741 

16,768,459 

4,359,850 

14,211,862 

16,815,003 

14,509,363 

709,189 

183,988 

5,095,901 

18,222,448 

717,218 

930,076 


1,577,525 
540,010 
2,003,667 
2,311,018 
2,994,798 

676,692 
2,721,421 
2,944,764 
2,845,548 


145,391 
66,953 
151,174 
225,488 
280,708 

75,735 
248,560 
299,049 
265,891 

21,998 

13,968 

95,259 

298,802 


Brush 


Crosstown ; . . . 


Fort 


Fourteenth 


Third (Hamilton) 


Jefferson 


Michigan 


Sherman 


South Chene 


Third Street Depot 


114,537 

943,769 

3,173,130 


Trumbull 


Woodward 


Gratiot 


Grosse Pt. 




13,964 


Totals . . 




167,965,686 


122,285,909 


22,846,879 


2,309,079 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1910 



Name of Line 



PASSENGERS 
Total Revenue 



Car Miles 



Car Hours 



Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) . , 

Jefferson 

Michigan 

Sherman 

South Chene 

Third Street Depot 

Trumbull 

Woodward 

Gratiot 

Grosse Pt 

Totals 



11,711,895 
5,126,171 
17,375,753 
17,269,577 
24,813,141 

6,681,273 
22,813,914 
26,627,206 
20,418,614 

1,375,674 

366,274 

7,780,073 

30,090,172 

821,505 
1,117,263 



194,388,505 



8,627,366 

3,676,202 

10,151,537 

12,462,471 

18,533,312 

4,978,860 

16,660,726 

19,673,209 

15,657,442 

741,036 

191,235 

5,720,648 

22,816,090 

694,056 
1,106,335 



1,680,201 
596,393 
2,265,322 
2,567,030 
3,474,424 

713,738 
3,243,852 
3,297,135 
2,999,753 



114,855 
1,041,625 
3,834,375 



141,690,525 



25,828,703 



162,663 
72,739 
177,307 
250,023 
335,694 

83,992 
310,960 
342,321 
277,457 

21,548 

14,035 
109,011 
385,453 

' 14,82i 



2,682,436 



1911 



Name of Line 



PASSENGERS 



Total 



Revenue 



Car Miles 



Car Hours 



Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) . 

Harper 

Jefferson 

Michigan 

Sherman 

Springwells 

South Chene 

Third Street Depot 

Trumbull 

Victor 

Warren 

Woodward 

Gratiot 

Grosse Pt 

Totals 



13,089,118 
5,404,857 
17,981,059 
18,790,577 
26,100,571 

7,407,580 

2,218,378 

25,231,624 

29,946,991 

21,178,648 

369,050 
1,460,714 

356,393 
8,451,801 

155,189 

1,217,273 

34,037,606 

278,263 

1,342,875 



9,506,896 

3,840,927 

10,520,611 

13,508,588 

19,486,464 

5,580,228 

1,229,913 

18,581,224 

22,181,845 

16,303,119 

209,163 

742,131 

184,689 

6,148,910 

75,508 

891,793 

25,918,972 

231,319 

1,329,714 



1,728,498 
604,188 
2,229,902 
2,597,424 
3,443,487 

750,795 

212,380 

3,368,920 

3,479,191 

3,008,411 

108,597 
81,601 

114,583 

1,096,338 

21,660 

143,447 
4,277,791 



215,018,567 



156,472,014 



27,446,719 



174,970 
74,119 
199,376 
250,985 
332,435 

90,745 

50,066 

334,967 

365,486 

285,594 

26,047 

21,867 

13.954 

114;675 

6,676 

39,805 
418,271 

24,245 



2,824,283 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1912 



Name of Line 



PASSENGERS 
Total Revenue 



Car Miles 



Car Hours 



Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) . 

Harper 

Jefferson 

Michigan 

Myrtle 

Sherman 

Springwells 

South Chene 

Third Street Depot 
Trumbull 

Victor 

Warren 

Woodward 

Grosse Pt 

Total 



15,896,002 
5,979,319 
18,806,276 
21,127,308 
27,903,908 

8,905,057 

4,792,990 

28,272,169 

35,236,873 

4,674,387 

22,400,309 
888,491 

1,556,883 
388,889 

6,379,481 

380,099 

2,388,826 

38,854,855 

1,280,725 



11,485,946 
4,274,116 
10,996,470 
15,235,094 
20,863,845 

6,739,644 

2,687,656 

21,129,145 

26,362,328 

3,357,803 

17,304,320 

521,435 

790,469 

207,607 

4,551,561 

197,562 

1,755,546 

29,833,895 

1,273,022 



1,845,860 
611,713 
2,286,936 
2,700,581 
3,463,665 

973,144 

523,356 

3,464,937 

3,908,759 

679,764 

2,983,955 
263,216 
201,370 
115,157 
786,550 

62,893 

349,886 

4,907,616 

447,732 



246,112,847 



179,566,871 



30,577,090 



199,511 
77,879 
247,758 
266,743 
366,957 

113,770 

57,938 

371,159 

422,092 

75,753 

316,078 
27,364 
22,839 
14,026 
93,599 

7,001 

40,410 

492,428 

28,165 



3,241,470 



1913 



Name of Line 



PASSENGERS 



Total 



Revenue 



Car Miles 



Car Hours 



Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Third (Hamilton) . 

Harper 

Jefferson 

Michigan 

Myrtle 

Michigan Depot . . 

Sherman 

Springwells 

South Chene 

Third Street Depot 

Trumbull 

Victor 

Warren 

Woodward 

Grosse Pt 

Totals 



19,800,800 
6,410,136 
24,621,374 
24,847,607 
30,905,907 

12,028,286 

7,941,159 

33,344,716 

42,740,114 

6,825,855 

36,487 

20,136,117 

1,155,163 

1,654,155 

462,082 

6,095,764 

858,783 

2,080,995 

46,074,911 

1,109,805 



14,220,769 
4,626,335 
13,883,460 
17,972,132 
22,348,727 

8,986,194 

5,589,944 

24,612,438 

31,99,0,364 

4,930,430 

29,004 

15,628,985 

693,917 

836,015 

247,920 

4,280,875 

442,551 

1,523,791 

35,002,381 

1,099,116 



2,031,145 
623,754 
2,565,829 
2,831,650 
3,902,440 

1,499,400 
1,112,633 
3,827,285 
4,489,663 
872,755 

3,866 

2,833,650 

246,615 

199,860 

109,868 

636,144 

96,492 

347,836 

5,389,359 

362,939 



289,130,216 



208,945,348 



33,983,183 



222,903 
79,802 
286,045 
288,649 
416,828 

162,047 
128,684 
403,118 
494,113 
94,386 

516 

310,088 

27,530 

22,624 

14,063 

79,063 
10,811 
42,433 
561,562 
26,629 



3,671,894 
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OPERATING STATISTICS OF THE DETROIT UNITED RAILWAY 

1914 



Name of Line 



PASSENGERS 
Total Revenue 



Car Miles 



Car Hours 



Baker 

Brush 

Crosstown 

Fort 

Fourteenth 

Hamilton 

Harper 

JefiEerson 

Michigan 

Myrtle 

Michigan Depot . . , 

Sherman 

SpringweUs 

South Chene 

Third Street Depot 

Trumbull 

Victor 

Warren 

Woodward 

Grand Belt 

Grosse Pt 

Totals 



23,330,757 
6,778,476 
28,469,966 
25,316,295 
31,697,638 

13,174,280 

8,927,290 

37,036,773 

46,484,661 

7,097,619 

2,282,584 

17,114,209 

1,397,134 

1,608,692 

413,401 

6,654,871 
1,212,461 
1,915,640 
47,457,294 
518,813 
1,121,250 



16,970,463 
4.907,370 
13,208,513 
18,528,025 
22,321,248 

9,923,644 

6,271,120 

27,023,347 

34,779,803 

5,322,269 

1,768,340 

13,052,503 

865,406 

819,573 

227,874 

4,697,734 
590,884 

1,336,378 

35,573,351 

311,227 

1,106,984 



2,099,515 
624,014 
2,598,452 
2,760,304 
3,795,046 

1,500,427 
1,039,607 
3,760,221 
4,533,442 
830,290 

269,298 
2,197,304 
263,064 
202,323 
101,816 

594,032 
120,787 
361,017 
4,780,243 
62,585 
200,611 



235,923 
80,258 
288,811 
287,565 
403,898 

163,896 
125,473 
406,936 
509,802 
95,664 

36,694 
239,362 
28,145 
22,777 
14,192 

72,462 
12,374 
42,231 
507,022 
6,883 
14,125 



310,010,104 



219,606,056 



32,694,398 



3,594,493 
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APPENDIX E 

INCREASE IN VALUATION DUE TO RAPID TRANSIT 

Philadelphia: 

The effect on assessed valuations of real estate in the business district of 
Philadelphia by reason of the building of the Market Street subway has been 
marked. In the report of the Transit Commission of the City of Philadelphia 
is given comparative statistics by years showing how Market Street property 
(land value only) has increased four and five times as fast in the same period 
as on other adjacent streets which are without rapid transit. 

Assessed Valuations of Property on Principal Delivery District Streets Prior 
and Subsequent to the Construction of the Market Street Subway Line 

Property Between 13th Street and Dela- 
ware River Fronting on 

Increase (per cent.) of Market Street Arch Street Chestnut Street 

1906 over 1900 58.4 11.1 20.1 

1912 over 1906 43.7 24.8 4.6 

1912 over 1900 127.6 38.7 25.7 

The Market Street subway began operation in August, 1908. As shown 
above for the 12-year period, the Market Street valuation increased 128%, 
while during the same period similar real estate on Chestnut Street increased 
only 26%, and on Arch Street increased only 39%. It is stated that this 
difference is largely due to construction of the Market Street subway. These 
figures show that there is no deterioration in values of adjacent property 
due to subway lines. 

INCREASE IN VALUATIONS OF OUTLYING UNIMPROVED 
REAL ESTATE DUE TO RAPID TRANSIT 

Philadelphia : 

The effect on the valuation of land in the 46th Ward of Philadelphia 
due to the construction of the Market Street subway, as given in the report 
of the Transit Commission of the city of Philadelphia for a 12-year period, 
shows 546% increase and over 130% increase in a 6-year period. This shows 
the enormous enhancement of value of land in outlying districts due to im- 
proved rapid transit. 

New York: 

From an investigation made by the City Club of New York in 1908, the 
benefits of rapid transit on land values, is strikingly demonstrated. In that 
part of Manhattan north of 125th Street, which is now served by the subway, 
the increase in assessed valuation of 1907 over 1900 was 104%, which is 
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apparently due to the construction of rapid transit facilities. Similarly in the 
Bronx the abnormal increase in the same 7-year period, due to the building 
of the subway, was $31,300,000, or a total abnormal increase of $80,500,000 in 
a section served by the new rapid transit system. This abnormal increase 
m valuation is stated to be about 6 times the cost of construction through 
the district. 

Chicago : 

The increase in unimproved land valuations due to the building of rapid 
transit lines into sections which previously had no transportation service is 
more clearly shown in Chicago from statistics which we have gathered from 
the public records as follows : 

Assessed Valuations of Unimproved Lots in Outlying Districts Served by 

Elevated Lines 



Locations 


1894 


1904 


Percent 
Increase 


1914 


Percent 
Increase 


North Sawyer line 


$295 
355 
590 

820 
765 

885 

825 

825 

1060 

885 
1770 
1680 

975 


$780 

2250 

875 

875 
3150 
7000 

2300 
1495 
2100 

1500 
3250 
3500 

1575 


164 

534 

48 

6 
312 
690 

180 
82 
98 

70 

83 

108 

62 


$1300 
2500 
1125 

1000 

5000 

10500 

2250 
2000 
2500 

2000 
3750 
3600 

2000 


66 
11 
29 

14 
58 
50 

-2 
34 
19 

33 

15 

2 

27 


Logan Boulevard 


Douglas Boulevard 


Ogden Avenue 


Sheridan Drive 


Sheridan Drive 


Barry Point Road 


Garfield Boulevard 


Garfield Boulevard 


59th Street South Side 


56th Street South Side 


53rd Street South Side 


53rd Street South Side 





In the 10-year period, between 1894 and 1904, the tremendous increase of 
assessed valuations shows from one to nearly 6 times, due to the building 
of elevated lines, the increase for the following 10-year period being consid- 
erably less. This table shows that real estate which was of nominal value 
and which in a number of places was assessed as acreage before being made 
accessible by rapid transit has obtained enormous increases. Additional ter- 
ritory has been made tributary to the city, density of population relieved and 
citizens are permitted to build detached houses within an extended time zone 
of transportation to the business center. 
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APPENDIX F 

In addition to the track changes required for the rerouting within the 
congested district, and which are shown on MAP 7, there are certain new 
sections, curves and turnouts required, which are given in the following list: 

NEW TRACK 

Double track in Park from Columbia to Bagg. 

Curve from new north bound track in Park running west in Bagg to con- 
nection at Clifford with present track in Bagg. 

Continuation of new south bound track in Park from Bagg north to Charlotte 
and in Charlotte west to connection north with present track in Third. 

Turnout from present track in Bagg west bound to present track in Green- 
wood north bound. 

Connection from present track in Henry at Clifford east bound in Henry to 
connection with new south bound track in Park. 

Double track in Trumbull from Fort to Michigan, replacing present single 
track between Michigan and Abbott. 

Turnout from present west bound track in Fort to new north bound track in 
Trumbull. 

Turnout from new north bound track in Trumbull to present west bound track 
in Michigan. 

Turnout from present east bound track in Michigan to new south bound 
track in Trumbull. 

Turnout from new south bound track in Trumbull to present east bound 
track in Fort. 

Turnout from present north bound track in Trumbull to present west bound 
track in Grand River. 

Turnout from present track in Larned west bound to present track in Third 
north bound. 

Turnout from present track in Third north bound to present west bound 
track in Fort. 

Continuation of present single track in Farnsworth from St. Antoine to con- 
nection with present south bound track in Beaubien. 
Continuation of present single track in St. Antoine from Farnsworth to 
Frederick and eastward in Frederick from St. Antoine to connection 
northward with present single track in Hastings. 

TRACK NOT USED 

Double track in Clifford from Columbia to Henry. 

Single track in Clifford from Henry to Bagg. 

Two turnouts at Clifford and Henry. 

Turnout at Clifford and Bagg. 

Single track in Cass from Columbia to Ledyard and in Ledyard to Third. 

Single track in Third from Henry to Charlotte. 

Two turnouts at Ledyard and Third. 
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APPENDIX G 

ESTIMATE OF COST OF REROUTING AND EXTENSIONS, 
INCLUDING PROPOSED TRACK AND PAVING CON- 
STRUCTION IN THE CITY OF DETROIT 

Track changes for rerouting of surface car lines, includ- 
ing new construction, necessary removals, paving, 
overhead construction and widening of Park Boule- 
vard, complete as shown on MAP 7 and in 
Appendix F $400,000 

Extensions of lines as recommended for immediate con- 
struction and shown on MAP 2, complete, including 
paving and overhead construction : 

1. Grand Belt from Warren to Harper via 
McGraw, 12th, Marquette, Lincoln, Baltimore, 
Milwaukee, Brush and Conant $423,000 

2. Forest, from Mt. Elliott to Cadillac 137,000 

3. Fourteenth, from Ferry Park to Nicolet 45,500 

4. Warren, from 34th to D. T. Railroad 22,500 628,000 

Total cost $1,028,000 

The extension on Cadillac Avenue from Harper to Jeiiferson is not included, 
as it is not recommended for immediate construction. 

The extension over the Belle Isle bridge from Jefferson Avenue to the island 
will be included in future estimates. 



289 



INDEX 



PAGE 

Additional capacity for rerouted lines 19 

recommendations 28, 29 

Alignment, subway 117 

Analysis of rush hour traffic 45 

Approach to Belle Isle bridge, Jefferson Ave 27, 127, 128 

Area of Detroit, Growth in 7, 33, 34 

Automobile, industry 10, 35, 36, 37 

traffic 18, 29, 125, 126 

Baker lines, diagram of Woodward crossing 59 

present and proposed 90, 91 

route descriptions, 1913 132 

traffic counts App. C 

traffic diagrams 69, 70 

Belle Isle bridge 27, 127 

Jefferson Ave. approach 27, 127, 128 

recommendations 28, 130 

terminus at island end 27, 128, 129, 130 

traffic 27, 127 

Boston, revenue passengers per mile of single track, curve 12 

revenue rides per capita, curve 53 

Tremont Street subway 26 

Brooklyn, number of persons per dwelling, curve 8 

revenue passengers per mile of single track 12, 23 

revenue rides per capita, curve 53 

Brush lines, route descriptions, 1913 132, 133 

present and proposed 100, 101 

temporary refouting 18, 55, 56 

traffic counts App. C 

traffic diagrams 77, 79 

Buffalo, curve showing growth in population 6 

number of persons per dwelling, curve 8 

statistics of manufactures and industries 37 

Building foundations, relation to subway 119 

Business district, location of 31, 32 

Cadillac Square loop 15, 61 

Chicago, number of persons per dwelling, curve 8 

revenue passengers per mile of single track 12, 23 

revenue rides per capita, curve 53 

291 



PAGE 

Cincinnati, curve showing growth in population 6 

number of persons per dweUing, curve 8 

statistics of manufactures and industries ZJ 

City Hall, count of transfers near 9, 47, 48 

lines of equal time from Map 4 

loop 15, 61 

subway station 118, Plan 20 

City of Detroit 5, 31 

Classified movement of factory workers 46, 47 

Cleveland, curve showing growth in population 6 

number of persons per dwelling, curve 8 

revenue passengers per mile of single track, curve 12 

revenue rides per capita, curve 53 

statistics of manufactures and industries 37 

Collectors, street 18, 54 

recommendations 29 

Companies forming the D. U. R. system 39 

Comparative curves of population 6 

Comparative statistics of manufactures and industries 36, 37 

Comparison of present and proposed traffic movements 58, 59, Diagram 9 

Conclusions and recommendations 27-30 

Conduits 120 

Conflicting crossings 49, 50 

Congested district, present and proposed routing of interurban lines through, 

113, Map 10 

present east and west lines across 42 

present north and south lines through 40, 42 

Connecting surface lines for subway 116, Map 1 1 

Constituent companies, of the D. U. R. system. . . .' 39 

limitations of 38 

Construction, of subway 1 19 

Cost, extensions App. G 

rerouted track changes 17, App. G 

subways 21, 27, 124 

Count of transfers near City Hall 9, 47, 48 

Counts, traffic App. C 

Crossings, conflicting 10, 49, 50 

diagram 59 

reduction of 16, 19 

table of time delays 51 

Crosstown lines, present 112 

proposed extensions 28, 112 

route descriptions, 1913 133 

traffic counts App. C 

traffic diagrams 74, 76 

Density of population 7, 33, 34 

292 



PAGE 

Detroit, City of 5, 31 

Detroit, Jackson & Chicago Railway, present and proposed 115 

route descriptions, 1913 140 

Detroit, Monroe & Toledo Shore Line Railway, present and proposed 115 

route descriptions, 1913 135 

Detroit United Railway, constituent companies 39 

operating statistics 41, App. D 

route descriptions, 1913 App. A 

Dimensions of subway 116 

Distance, lines of equal distance from City Hall Map 4 

Distribution, of factory employees 7, 46, Map 8 

of population 7, 33, Map 3 

Drainage, subway 117 

Earnings and rate of fare, subway 24 

East and west lines across congested district, present 42 

Employees, distribution of factory 7, 46, Map 8 

Equipment 42, 44 

platform changes in P-A-Y-E cars 29, 54 

Estimates of cost, rerouting and extensions 17, App. G 

subway 21, 27, 124 

Extensions to city limits, map showing 34 

Factories, location of 7, 46, Map 8 

Factory, employees, distribution of 7, 9, 46, Map 8 

classified movement of 46, 47 

Fall River, number of persons per dwelling, curve 8 

Fare, rate of, subway 24 

surface lines 24 

Feeder street car lines for subway 116, Map 11 

Flint divison, present and proposed 113 

Fort lines, present and proposed 97, 98, 99 

route descriptions, 1913 134 

traffic counts App. C 

traffic diagrams 72, 73 

Fourteenth & Warren West lines, present and proposed 94, 95, 96 

extensions 28, 96 

route descriptions, 1913 135, 136, 145 

traffic counts App. C 

traffic diagrams 70, 71, 72 

Franchise limitations 14, 38 

Future traffic growth 20, 51, 52 

Gas pipes 120 

Grade of subway 117 

Grand Belt lines 112 

proposed extensions 28 

293 



PAGE 

Grand Circus, growth of buildings at 52 

portals for subway, route B 123 

Growth, industrial 35, 36, 37 

of future traffic 20, 51, 52 

Growth in area of Detroit 7, 33, 34 

map showing 34 

Growth of population of Detroit 6, 20, 32 

of other cities 6 

Hamilton lines, present and proposed 85, 86 

route descriptions, 1913 136, 137 

temporary rerouting 18, 56 

traffic counts App. C 

traffic diagrams 77, 78 

Harper lines, present and proposed 108, 109 

route descriptions, 1913 137, 138 

traffic counts App. C 

traffic diagrams 69, 70 

Haul on Woodward Ave., length of 22, App. B 

Improvements, recommendations 27, 28, 29 

relief of congestion by 13, 19 

Increases in valuation due to rapid transit 25, App. E 

Industrial growth 35, 36, 37 

Industries, comparative statistics of 36, 37 

Interurban lines 15, 16, 18, 29, 42 

map 43 

present and proposed 16, 113, Map 10 

relation to subway 116 

temporary rerouting 18, 56 

Isochronal lines Map 4 

Jefiferson Ave. bridge approach 27, 127, 128 

traffic at Belle Isle bridge 27, 127 

Jefiferson lines, present and proposed 92, 93 

route descriptions, 1913 138 

traffic counts App. C 

traffic diagrams 65, 66, 67 

Length of subway routes 117, 123 

Location of business district 31, 32 

Location of factories 7, 46, Map 8 

Los Angeles, number of persons per dwelling, curve 8 

Manufactures in Detroit, compared with other cities 9, 10, 37 

statistics of 36 

Maximum schedule cars per hour 16, 61, Diagram 9 

294 



PAGE 

Michigan Central Depot lines, present and proposed 110, 111 

route descriptions, 1913 141 

Michigan lines, diagram of crossing congestion 59 

present and proposed 87, 88, 89 

route descriptions, 1913 139, 140 

traffic counts App. C 

traffic diagrams 67, 68 

Milwaukee, curve showing growth in population 6 

number of persons per dwelling, curve 8 

statistics of manufactures and industries 37 

Minor obstructions to subway 123 

Myrtle lines, present and proposed 104, 105 

route descriptions, 1913 140, 141 

traffic counts App. C 

traffic diagrams 74, 75 

New York, number of persons per dwelling, curve 8 

revenue passengers per mile of single track 12, 23 

revenue rides per capita in Manhattan and Bronx, curve 53 

North and south lines through congested district, present 40, 42 

Obstructions, subway, sub-surface 1 19, 123 

surface 119, 123 

Operating statistics of D. U. R 41, App. D 

Orchard Lake division, present and proposed 113, 114 

route descriptions, 1913 139 

Outlying and crosstown lines, present 40 

Parking of automobiles 29, 125 

Passengers per car mile for principal lines, curve 80 

Passengers, relation to population, curve 20 

revenue per mile of single track, curve 12 

Persons per dwelling, Detroit 8 

Philadelphia, number of persons per dwelling, curve 8 

revenue passengers per mile of single track 23 

revenue rides per capita, curve 53 

Platform changes in P-A-Y-E cars 29, 54 

recommendations 29 

Police regulations 29, 125, 126 

Policy, subway 25, 26 

Pontiac division, present and proposed 113 

route descriptions, 1913 146 

Population of Detroit, compared with other cities 6, 32 

density and distribution of 33, Map 3 

growth of 6, 20, 32 

relation to passengers 20 

table, by decades 32 

295 



PAGE 

Population of suburbs Map 3 

Present car routing 38, 40 

Present street railway system 10, 11, 13, 38, Map 1 

Present traffic conditions in Detroit 9, 45 

Proposed rerouting of street car lines 14, 57, Map 5 

Rapid railway, present and proposed 114, 115 

route descriptions, 1913 139, 140 

Recommendations and conclusions 27, 28, 29, 30 

Regulations, police and traffic 29, 125, 126 

Relief of congestion by improvements 13, 19 

without track changes 17, 18, 54, 55, 56 

Rerouting, general plan 14, 60, 61, 62, Map 2, Map 5 

recommendations 28, 29 

temporary 18, 29, 55, 56 

Residential location of factory workers 7, 9, 46, Map 8 

Revenue passengers per mile of single track by routes *. . . .41 

Revenue passengers per mile of single track in various cities 12, 23 

Revenue rides per capita in various cities, curve 53 

Routing, comparison of present and proposed Diagram 9, Map 5 

through, to be continued 15, 60 

Rush hour traffic, analysis of 45 

Schedule cars per hour, maximum D. U. R., 1913 16, 61, Diagram 9 

Sections of subway, typical Plan 19 

Sewers " 120, 121, 122, Plans 15, 16, 17 

Sherman lines, diagram of crossing congestion 59 

present and proposed 102, 103 

route descriptions, 1913 141, 142, 143 

traffic counts App. C 

traffic diagrams 77 , 78 

Short subway 26, 27, 30, 123 

Skip stops 19, 55 

recommendations 29 

Special cars recommended 29 

Springwells lines, route descriptions, 1913 143 

traffic counts App. C 

traffic diagrams 78 

South Chene lines, route descriptions, 1913 144 

traffic counts App. C 

traffic diagrams 74, 75 

Southern terminal loop, subway 21, 122, Plan 12 

State St., through traffic on 58, 59 

Station stops 19, 55 

recommendations 29 

Stations, construction of subway 1 19 

subway 117, 119, Plan 21 

296 



PAGE 

Statistics of D. U. R., operating 41, App. D 

Street collectors 18, 54 

recommendations 29 

Street railway system, present 10, 11, 13, 38, Map 1 

history 39 

Street system S, 31 

Structural features of subway 117 

Suburbs, population of Map 3 

Subway 19, Map 11, Plan 12, 13, 14 

policy 25, 26 

recommendations 30 

route A 116 

route B 123 

short 26, 27, 30, 123 

stations, typical 117, 119, Plan 21 

sections, typical Plan 19 

Temporary rerouting 18, 29, 55, 56 

Terminal loop of subway, southern 21, 122, Plan 12 

Third Street Depot lines, route descriptions, 1913 144 

Through lines, institution of 57 

to be continued 15, 60 

Time, lines of equal time from City Hall Map 4 

Time delays resulting from crossing interferences 14, 49, 50 

table 51 

Track changes required by rerouting 17, 61, App F, Map 7 

cost of 17, App. G 

Track plans for rerouted system and vehicle routing Map 6 

Traffic, analysis of rush hour 45 

Belle Isle bridge 27, 127 

counts 57, 63, App. C 

future growth of 20, 51, 52 

present conditions in Detroit 9, 45 

vehicle 125 

Woodward Ave _ 21, 22, App. B 

Traffic center 13 

Traffic congestion, conflicting crossings causing 10, 49, 50 

diagram showing 59 

Traffic movements, comparison of present and proposed 58, 59, Diagram 9 

Trailers 19, 28, 55 

Transfers, between subway and surface lines near City Hall, count of . . . .9, 47, 48 

Trumbull lines, present and proposed 106, 107 

route descriptions, 1913 144, 145 

traffic counts App. C 

traffic diagrams 72, 74, 75 

Tunnels 120, Plan 18 

297 



PAGE 

Two-car units , 19, 55 

recommendations 28 

Typical sections of subway Plan 19 

Typical subway station 117, 119, Plan 21 

Unnecessary crossing of Woodward Ave 58, 60 

Valuation, increases in real estate 25, App. E 

Vehicle traffic 125 

recommendations 29 

Victor lines, route descriptions, 1913 145 

traffic counts App. C 

Warren West lines, extension 28, 96 

present and proposed 94, 95, 96 

route descriptions, 1913 145 

traffic counts App. C 

traffic diagrams 70, 72, 79 

Water mains 122 

Woodward Ave. traffic 21, 22 

revenue passengers per mile of single track, tables 23, 41 

special count App. B 

length of haul 22, App. B 

Woodward Ave. subway 19, 30, 116, Map 11 

Woodward Ave. unnecessary crossing of 58, 60 

Woodward lines, present and proposed 82, 83, 84 

route descriptions, 1913 146 

special traffic counts App. B 

traffic diagrams 64, 65 

Wyandotte division, present and proposed 1 14 

route descriptions, 1913 135 



298 



PART IV 



MAPS, PLANS AND DIAGRAMS 



291 



